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A positioning device (3, 97, 179) with a first 
displacement unit (25, 189) for displacing a first 
object holder (11, 181 ) and a second 
displacement unit (27, 191) for displacing a 
second object holder (13, 183). The object 
holders can be displaced by the positoning 
device alternately from a measuring position into 
an operational position and can be displaced by 
the respective displacement units independently 
of one another in the measuring position and in 
the operational position. The displacement units 
are provided with force actuators which each 
have a first part (47, 49; 1 1 7, 1 1 9; 21 5, 21 7) 
which is coupled to the relevant object holder and 
which is displaceable under the influence of a 
driving force relative to a second part (59, 61 ; 
1 33, 1 35, 1 37, 1 39; 21 9, 221 ) which is fastened 
to a balancing unit (69, 149, 205) which is 
common to the two displacement units. The 
balancing unit is displaceably guided relative to a 
base (81 , 209), so that reaction forces of the 
displacement units are converted into 
displacements of the balancing unit relative to the 
base, and mechanical vibrations in the balancing 
unit and the base are prevented. The use of the 
force actuators prevents the displacements of the 
balancing unit from disturbing the positions of the 
object holders relative to the base. The 
positioning device is further provided with a 
control unit (83, 169, 237) by means of which at 
least the parts (47,49; 121, 123; 219, 221) 
directed parallel to an X-direction of the X- 
actuators (39, 41; 105, 107; 211, 21 3) coupled to 
the object holders are held in positions parallel to 
the X-direction. It is also prevented in this manner 
that positions of the object holders relative to the 
base are interfered with by rotations of the 
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balancing unit caused by the reaction forces of 
the displacement units. The positioning device 
can be used in a lithographic device for the 
displacement of a semiconductor substrate 
relative to an exposure system of the lithographic 
device and for the displacement of a mask 
relative to the exposure system. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1 . It Has Base, 1st Mobile Unit, and 2nd Mobile Unit, and is Said 1st Migration. Unit in Parallel with the 
Direction of X It is at said base in parallel with the direction perpendicular to this direction of X of Y. 
Receive and it has the 1st goods holder which can move. Said 2nd mobile unit is parallel to the direction of 
X. It has the 2nd goods holder which can move to said base in parallel with the direction of Y. Above The 

1 st goods holder and the 2nd goods holder are a pair to said base in the actuated position from a measuring 

point. It carries out, and is continuously movable and they are said 1st mobile unit and the 2nd mobile unit. 

Are movable to mutual during actuation respectively. A part for part I which makes driving force act 

mutually, ** It has a part for ****2**. Said 1st mobile unit, And said 1st [ the ] of the 2nd mobile unit In the 

pointing device with which the part is connected with said 1 st goods holder and the 2nd goods holder in 

parallel with the direction of Y in parallel in the direction of X, respectively the direction of X — parallel — 

the direction of Y it was alike in parallel and prepared — said — the 1st mobile unit And said part II of the 

2nd mobile unit A part Said 1st mobile unit, And balance unit common to the 2nd mobile unit It connects 

and is said BE in parallel with the direction of Y in parallel to the direction of X about said balance unit. 

While showing around movable to SU Said 1st mobile unit and 2nd migration YU It is ** as the description 

about having formed the force actuator which generates driving force to knitting, respectively. 
************** 

2. The force actuator of said 1st mobile unit and the 2nd mobile unit is RO chiefly. It indicates to claim 1 
characterized by being constituted so that - RENTSU force may be generated. Pointing device. 

3. It is static pneumatic bearing about the slideway top of the base which extends in parallel with the 
direction of Y in parallel in the direction of X. It is ** about having constituted so that said balance unit 
might be guided movable. Claim 1 considered as the mark, or pointing device given in 2. 

They are X actuator and Y actuator to said 4.2 mobile units, respectively. It prepares. In said X actuator, it is 
each in parallel with the direction of Y in parallel to the direction of X. A part for part I is prepared. Said 
goods holder of said mobile unit related in a part for this part I It connects. ** of said X actuator related in a 
part for said part I parallel to the direction of X It is supposed to two parts that it is movable. A part for part I 
is prepared in said Y actuator, respectively. To a part for said part II of X actuator of the mobile unit related 
in a part for this part I It fixes. ****** fixed to said balance unit in a part for part I parallel to the direction 
of Y ** characterized by making it movable to a part for part n 0 fa******Y actuator Pointing device 
given in any 1 term of**** 1-3. 

5. the control unit which controls at least one actuator — said ********** ** — preparing — this control unit 
- said X AKUCHI of said two mobile units YUETA - a part for said part II can be held in a location 
parallel to the direction of X at least — as — Pointing device according to claim 4 characterized by carrying 
out. 

6. Common Straight Line Which Said Part I of Said Y Actuator is Made to Meet, and it Shows to it Movable 
Interior of Proposal is Established in Said Y Actuator of Said Mobile Unit. Said positioning device A part 
for part I which prepared the pivotable unit and was fixed to said balance unit, It is a pair to a part for said 
part I in the surroundings of axis of rotation which extends at right angles to the direction of Y 
perpendicularly in the direction of X. It is said pivotable YU about a part for part II pivotable and fixed 

[ carried out, and ] to said common straight-line guidance. Pointing device according to claim 4 
characterized by preparing in knitting. 

7. It is ** about having constituted so that said control unit might control said pivotable unit. Claim 5 
considered as the mark, or pointing device given in 6. 

8. Said Balance Unit is Slideway Which Extends in Parallel with the Direction of Y in Parallel in the 
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Direction of X. It Has Formed Base Material. This slideway is common to said two goods holders. This 
slideway is met. Said two goods holders in parallel with the direction of X Parallel to the direction of Y 
Suppose that it is movable and a joint member is prepared in said both goods holders. To this joint member 
It is said X actuator of said 1st mobile unit about said goods holder which carries out ******. To a part for 
said part I And said ** of said X actuator of said 2nd mobile unit Positioning according to claim 4 
characterized by constituting so that it can connect with one part Equipment. 

9. Joint Member of Said Goods Holder is Ingredient about XY Lorentz-Force Actuator, Respectively. A Part 
for Part I Which Obtained and was Fixed to Related Goods Holder, Before a related mobile unit He is said 
XY Loire about a part for part II fixed to a part for said part I of an account X actuator. It prepares in a 
NTSU force actuator. Said ** of said XY Lorentz- force actuator One part is a part for said part II of said 
two XY Lorentz- force actuators, respectively. Pointing device according to claim 8 characterized by 
constituting so that it can collaborate. 

It is **, respectively about a part for part II which extends in parallel with the direction of Y in said 10.2 
mobile units. Y actuator of two beams is formed, respectively, perpendicular to the direction of Y at right 
angles to the direction of X the surroundings of the prolonged rotation shaft — said X actuator of said two 
mobile units said two part I of said Y actuator related in a part for said part II — opposite Perilla frutescens 
(L.) Britton var. crispa (Thunb.) Decne. It constitutes rotatable. ****** — They are said both mobile units by 
said control unit. Claim 5 characterized by controlling said Y actuator Or pointing device given in 8. 

1 1. FU Which Fixes Radiation Source, Mask Holder, Focusing Unit, and Pointing Device It Has REMU. 
Said focusing unit has a principal axis and said pointing device is this Lord. In parallel with the direction of 
X perpendicular to an axis And it is perpendicular to the direction of X, and is a method perpendicular also 
to said principal axis of Y. RISOGURA equipped with a movable base material holder to said focusing unit 
in parallel with ** In FU equipment Each of said two goods holders of said pointing device describes above. 
It is the base material holder of RISOGURAFU equipment. Said base of said positioning device is said FU. 
While being fixed to REMU, said focusing unit — minding — said radiation source — base material the 
location which may irradiate the base material which can be installed on a holder — said actuated position of 
said base material holder it is — A pointing device given in any 1 term of claims 1-10 is ****** here. 
RISOGURAFU equipment characterized by being a ****** pointing device. 

12. Said RISOGURAFU equipment is equipped with a separate pointing device, and it is this separate 
pointing device. Said focusing unit is received in parallel with the direction of X at least in said mask holder. 
RISOGURAFU equipment according to claim 1 1 characterized by constituting movable. 

13. Said Two Goods Holders of Said Separate Pointing Device — Respectively Parallel to the Direction of X 
Said Li Who May be Positioned by Said Separate Pointing Device in Parallel Also with the Direction of Y It 
is Mask Holder of SOGURAFU Equipment. Said base of said separate positioning device While being fixed 
to said frame, The mask which can be installed on a mask holder is described above. The location which 
may be irradiated according to the radiation source is an actuated position of said mask holder. Claim A 
pointing device given in any 1 term of 1-10 is ** with said separate pointing device. RISOGURAFU 
equipment according to claim 12 characterized by ******. 

14. A pointing device separate from a pointing device and a focusing unit and the radiation source are fixed. 
It has the frame to carry out. Said focusing unit has a principal axis and is said pointing device. In parallel 
with the direction of X perpendicular to this principal axis And it is perpendicular to the direction of X, and 
perpendicular also to said principal axis are . It has a movable base material holder to said focusing unit in 
parallel with the direction of Y. Before The pointing device of the individual according to account is [ as 
opposed to / in parallel with the direction of X / said focusing unit ] ** at least. In RISOGURAFU 
equipment equipped with the mask holder in which ** is possible Said separate location Said two goods 
holders of arrangement equipment in parallel with the direction of X, respectively It is Taira also to the 
direction of Y. Said RISOGURAFU equipment which may be positioned by the line with said separate 
pointing device It is a mask holder. Said base of said separate positioning device is on said frame. While 
being fixed, It is said radiation source about the mask which can be installed on a mask holder. The location 
which may irradiate is an actuated position of said mask holder, and claims 1-10 are not. It is the description 
about a pointing device given in ** or the 1st term being said separate pointing device. RISOGURAFU 
equipment to carry out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

RISOGURAFU equipment which has the 2-dimensional balance positioning device which has two goods 
holders, and this positioning device This invention Base, It has the 1st mobile unit and the 2nd mobile unit. 
The 1st mobile unit in parallel with the direction of X It has the 1st goods holder which can move to the base 
in parallel with the direction perpendicular to this direction of X of Y. The 2nd mobile unit has the 2nd 
goods holder which can move in the direction of X to the base in parallel in parallel with the direction of Y. 
The 1 st goods holder and the 2nd goods holder are continuously movable from a measuring point to the base 
to an actuated position, and the 1 st mobile unit and the 2nd mobile unit are movable to mutual during 
actuation respectively. It has a part for a part for part I which makes driving force act mutually, and part II, 
and is related with the pointing device connected with the 1 st goods holder and the 2nd goods holder in 
parallel with the direction of Y in parallel in the direction of X, respectively by the amount of [ of the 1st 
mobile unit and the 2nd mobile unit ] part I. 

Moreover, this invention is equipped with the frame which fixes the radiation source, a mask holder, a 
focusing unit, and a pointing device, and it has a principal axis, and the focusing unit of a pointing device is 
perpendicular to the direction of X in parallel with the direction of X perpendicular to this principal axis, 
and is related with the RISOGURAFU equipment equipped with a movable base material holder to a 
focusing unit in parallel with the direction perpendicular also to a principal axis of Y. 

Furthermore, a pointing device with this invention separate from a pointing device and a focusing unit, Have 
the frame which fixes the radiation source and a focusing unit has a principal axis. A pointing device is 
perpendicular to the direction of X in parallel with the direction of X perpendicular to this principal axis. In 
parallel with the direction perpendicular also to a principal axis of Y It has a movable base material holder 
to a focusing unit, and a separate pointing device is related with the RISOGURAFU equipment equipped 
with the movable mask holder to the focusing unit in parallel with the direction of X at least. 
The pointing device of the class stated to the first paragraph is known from the European Patent public 
presentation No. 525872. this known pointing device - optical RISOGURAFU — in order to manufacture an 
integrated semiconductor circuit, it is used for optical RISOGURAFU equipment by law. According to the 
light source and a lens system, RISOGURAFU equipment is the dimension to which the detailed pattern of 
such a semiconductor circuit on a mask was reduced, and carries out image formation on a semi-conductor 
base material. Since such a semiconductor circuit has complicated structure, it needs to expose a semi- 
conductor base material many times, and needs to use a different mask which has a detailed pattern which is 
different in whenever [ the ]. One by one, a mask is picked out from a magazine and installed in the actuated 
position in RISOGURAFU equipment by the known pointing device. While moving the mask picked out 
from the magazine to the actuated position, a mask passes a measuring point and the location which a mask 
occupies to the criteria location of RISOGURAFU equipment in this measuring point is measured. During 
the migration of a mask to an actuated position from a measuring point, since the location of a goods holder 
to which a mask is moved is measured to the above-mentioned criteria location, a mask can be installed in 
the actuated position which he wishes to a criteria location through suitable migration of a goods holder. A 
related goods holder maintains a mask during exposure of a semi-conductor base material to the actuated 
position to wish. Then, other goods holders pick out the following mask from a magazine, and move this 
mask to a measuring point. Thus, while a front mask is in an actuated position and is exposing a semi- 
conductor base material through the last mask by using two mobile units with two goods holders, the 
location of the following mask can be measured to a criteria location. Thus, the volume of RISOGURAFU 
equipment can be increased remarkably. 

Furthermore, generally use of the pointing device of the class stated to the first paragraph is known in a 
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machine tool and a machining facility. In this case, the work supported by one piece or two goods holders 
measures the location occupied to this goods holder in a measuring point. Next, a related goods holder is 
moved to the actuated position which should process work with work. The actuated position which a related 
goods holder measures the location occupied to the criteria location of a machine tool in an actuated 
position, consequently wishes to have work to a criteria location can be brought. The volume of a machine 
tool, i.e., a machining facility, can be remarkably increased by using two mobile units with two goods tables 
also in this case. While this is processing front work, it is because the following work is already moved to 
the measuring point. 

The 1 st mobile unit of a known pointing device and the 2nd mobile unit are equipped with a part for a part 
for part I fixed to the related goods holder, and part II fixed to the base, respectively, and a part for a part for 
above-mentioned part I of each mobile unit and part II is relatively [ mutual ] movable, making driving force 
act mutually. The fault of this known positioning device is two parts of a mobile unit being fixed to the base, 
respectively, therefore forming the common base for the 1 st mobile unit and the 2nd mobile unit. Reaction 
force acts on a part for part II during migration of a goods holder, and this force is transmitted to the base. 
The above-mentioned reaction force causes the mechanical oscillation of the base, and the vibration is 
transmitted to a part for part II, and a goods holder. If the 1st goods holder is in an actuated position, while 
the following mask moves to a measuring point from a magazine, mechanical oscillation will arise in the 1st 
goods holder as a result of the reaction force which acts on the base with the 2nd mobile unit. Such a mutual 
interference between two mobile units will make positioning of a mobile unit inaccurate. Usually, this is not 
desirable. Furthermore, the mechanical oscillation generated at the base is also transmitted to other parts of 
the equipment which uses a known pointing device. Usually, this is not desirable, either. 
The purpose of this invention makes the base common to two mobile units, and is to obtain the pointing 
device of the class indicated by the first paragraph which prevented the above mutual interference of two 
mobile units which is not desirable as much as possible. 

The 1st mobile unit which prepared this invention in the direction of X in parallel with the direction of Y in 
parallel for this purpose, And while connecting a part for part II of the 2nd mobile unit with a balance unit 
common to the 1 st mobile unit and the 2nd mobile unit and guiding a balance unit in the direction of X 
movable to the base in parallel in parallel with the direction of Y It is characterized by forming the force 
actuator which generates driving force in the 1st mobile unit and the 2nd mobile unit, respectively. It is 
understood as the word of a "force actuator" meaning the actuator which generates the driving force of a 
predetermined value. Furthermore, such a force actuator and the so-called location actuator are known for 
generating the migration which has a predetermined value. 

Since a balance unit is used, the reaction force which acts on a part for part II by part for part I of the mobile 
unit of a positioning device is not transmitted to the base, but it acts on the balance unit which can move to 
the base, and this reaction force is changed into migration of the balance unit to the base. Thereby, it can 
prevent that the mechanical oscillation of the base and a balance unit is prevented as much as possible, and 
this vibration conducts to a goods holder as much as possible. The location of the goods holder to the base is 
determined by the value of the driving force of the mobile unit of a pointing device, and the value of the 
above-mentioned driving force is controlled by the control unit. Since driving force is generated by the force 
actuator, driving force, such as this, has been independent substantially [ the location for part I of the mobile 
unit to a part for part II ], therefore the location of the goods holder to the base has been independent of the 
location of the balance unit to a goods holder substantially. Thereby, according to the reaction force of one 
mobile unit of two mobile units, migration of the balance unit to the base parallel to the direction parallel to 
the direction of X of Y does not have effect substantially in the location of the goods holder of the mobile 
unit of another side to the base, therefore can prevent the mutual active jamming between the positioning 
accuracy of a mobile unit of two pieces as much as possible. Furthermore, when a balance unit is a common 
balance unit for two mobile units, the simple structure of a pointing device is attained. 
A photo-copying machine is known from U.S. Pat. No. 5208497, and this known copying machine has a 
single mobile unit, and makes the optical unit movable in parallel with this mobile unit in the single 
scanning direction. This mobile unit also has a balance unit, this balance unit is connected with an optical 
unit, and this balance unit also makes it movable in parallel in the scanning direction. However, U.S. Pat. 
No. 5208497 does not show use of two mobile units which have a goods holder movable in parallel in the 
direction perpendicular to the direction of X of Y in parallel with the direction of X, respectively, and also 
making mobile units, such as this, collaborate in the direction of Y in parallel with the direction of X at a 
common balance unit movable in parallel is not shown. 

The special example of this invention positioning device is characterized by constituting the force actuator 
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of the 1st mobile unit and the 2nd mobile unit so that the Lorentz force may be generated chiefly. By use of 
the force actuator which generates a Lorentz force chiefly, driving force of a mobile unit can be made into 
what became independent of the relative position for a part for part I of a mobile unit, and part II mostly, 
and the practical and easy structure of a force actuator can be acquired especially. 

It is characterized by other examples of this invention positioning device constituting the slideway top of the 
base which extends in parallel with the direction of Y in parallel in the direction of X so that a balance unit 
may be guided movable by static pneumatic bearing. By using a static gas bearing, guidance without almost 
friction of the balance unit to the base is obtained, and migration of the balance unit which receives an 
operation of the reaction force of a mobile unit is not influenced according to the frictional force generated 
between a balance unit and the slideway of the base. When it has such influence on migration of a balance 
unit, a balance unit and the base are made to produce the residual mechanical vibration which is not 
desirable. 

The example of further others of this invention positioning device forms X actuator and Y actuator in two 
mobile units, respectively. A part for part I is prepared in the direction of X in parallel with the direction of 
Y in parallel at X actuator, respectively. Connect a part for this part I with the goods holder of a related 
mobile unit, and a part for this part I parallel to the direction of X is made movable to a part for part II of 
related X actuator. A part for part I is prepared in Y actuator, respectively, a part for this part I is fixed to a 
part for part II of X actuator of a related mobile unit, and it is characterized by making movable a part for 
part I parallel to the direction of Y to a part for part II of related Y actuator fixed to the balance unit. It is 
movable in the direction of Y with X actuator of the mobile unit to which a goods holder relates with the 
suitable driving force of Y actuator of a related mobile unit in this example while a goods holder becomes 
movable in the direction of X with the suitable driving force of X actuator of a related mobile unit parallel, 
respectively. While the reaction force of X actuator of two mobile units is transmitted to a balance unit 
through Y actuator through a part for part II of X actuator, the reaction force of Y actuator of two mobile 
units is directly transmitted to a balance unit through a part for part II of Y actuator. 

The special example of this invention positioning device prepares the control unit which controls at least one 
actuator in a positioning device, and is characterized by the thing of X actuator of two mobile units for 
which it enabled it to hold a part for part II in a location parallel to the direction of X at least with this 
control unit. As stated above, migration of a balance unit parallel to the direction of X over the base 
produced according to the reaction force of two mobile units and migration of a balance unit parallel to the 
direction of Y over the base do not have effect mostly in the value of the driving force of two mobile units, 
and the location of two goods holders to the base is not mostly blocked by such migration of a balance unit. 
The same thing is materialized also about the migration of a balance unit carried out with a component 
parallel to the both directions of the direction of X, and the direction of Y. However, the reaction force of a 
mobile unit makes the surrounding mechanical torque of the axis which extends at right angles also to the 
direction of Y perpendicularly in the direction of X act on a balance unit. Furthermore, if a means is not 
provided, the above-mentioned mechanical torque makes rotation of a balance unit and the mobile unit 
connected at it produce around the axis of rotation to which it points at right angles to the direction of Y at 
right angles to the direction of X. If driving force of a mobile unit is not fitted further, such rotation makes a 
goods holder moved to the base in parallel with the direction of X in parallel with the direction of Y, 
therefore the location of the goods holder to the base is influenced by the above-mentioned rotation of a 
balance unit. By using the above-mentioned control unit for controlling the above-mentioned actuator, even 
if there are few X actuators of a mobile unit, a part for part II is held in a location parallel to the direction of 
X. It is parallel to the direction of X, and since a goods holder is connected with a part for part I of X 
actuator parallel to the direction of Y, by using the above-mentioned control unit, rotation of surrounding X 
actuator of the axis of rotation to which it points at right angles also to the direction of Y perpendicularly in 
the direction of X, and the goods holder connected with this is prevented, and migration of the goods holder 
to the base produced from such rotation is prevented. Therefore, the reaction force and the reaction force 
torque which goes together and joins a balance unit of a mobile unit do not have effect mostly in the location 
of the goods holder to the base. 

Other examples of this invention positioning device establish the interior of a common straight-line proposal 
which part I of Y actuator is made to meet and it shows to it movable in Y actuator of a mobile unit. A part 
for part I which prepared the pivotable unit in the positioning device and was fixed to the balance unit, It is 
characterized by preparing a part for part II which is pivotable and was fixed to the surroundings of axis of 
rotation which extends at right angles to the direction of Y perpendicularly in the direction of X by common 
straight-line guidance to a part for part I in a pivotable unit. In this example, while making movable 
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mutually a part for part I of Y actuator separately along the interior of a common straight-line proposal, the 
goods holder connected with a part for part I and it of X actuator is mutually made movable separately to a 
part for part II of X actuator fixed to a part for part I of Y actuator. While the reaction force of X actuator is 
transmitted to a balance unit through related Y actuator, the interior of a common straight-line proposal, and 
a pivotable unit, the reaction force of Y actuator is transmitted to a balance unit through the interior of a 
common straight-line proposal, and a pivotable unit. During actuation, the 1st goods holder in an actuated 
position and the 2nd goods holder in a measuring point become independent mutually, and are movable to 
the base. In order to move the 2nd goods holder from a measuring point to an actuated position, by the 
pivotable unit, covering the include angle of 1 80 degrees, common straight-line guidance is rotated and the 
1 st goods holder is moved from an actuated position to the surroundings of the above-mentioned axis of 
rotation at a measuring point at coincidence. The measuring point from an actuated position can be made to 
move the 1st goods holder and the 2nd goods holder to an actuated position from a measuring point by 
attaining the simple structure of a pointing device and making the interior of a common straight-line 
proposal only rotate by use of the interior of a common straight-line proposal, and a pivotable unit. 
In the example of further others of this invention pointing device, it is characterized by controlling a 
pivotable unit with a control unit. In this example, a pivotable unit has two functions, especially, it is easy 
and the pointing device of practical structure is obtained. That is, a pivotable unit is used for two purposes 
for holding the interior of a common straight-line proposal in a location parallel to the direction of Y, 
therefore holding a part for part II of X actuator in a location parallel to the direction of X through suitable 
control of the pivotable unit by the control unit, in rotation of common straight-line guidance, in order to 
make the measuring point from an actuated position move a goods holder to an actuated position from a 
measuring point. 

The special example of this invention positioning device a balance unit in parallel with the direction of X 
Have the base material which prepared the slideway which extends in parallel with the direction of Y, and 
this slideway is common to two goods holders. Along with this slideway, two goods holders are made 
movable in parallel in the direction of Y in parallel in the direction of X. A joint member is prepared in both 
goods holders, and it is characterized by constituting so that the goods holder related by this joint member 
can be connected with a part for a part for part I of X actuator of the 1st mobile unit, and part I of X actuator 
of the 2nd mobile unit. The goods holder of this example is guided by the static gas bearing movable in the 
common slideway top belonging to a balance unit. This base material is for example, granite slab, and is 
with the function to support and guide two functions, i.e., two goods holders, and the function which forms 
the balance unit for two mobile units. While moving the 1st goods holder to an actuated position from a 
measuring point and moving the 2nd goods holder to a measuring point from an actuated position, goods 
holders, such as this, need to pass through a common slideway top mutually. In order to attain this, while 
moving the 1 st goods holder to the 1 st mid-position between a measuring point and an actuated position 
from a measuring point with the 1st mobile unit, the 2nd goods holder is moved to the 2nd mid-position of 
the next door of the 1 st mid-position between a measuring point and an actuated position from an actuated 
position with the 2nd mobile unit. In the mid-position, such as this, the 1st goods holder is removed from the 
1st mobile unit, it connects with the 2nd mobile unit, on the other hand, the 2nd goods holder is removed 
from the 2nd mobile unit, and it connects with the 1st mobile unit. Next, while moving the 1st goods holder 
from the 1st mid-position to an actuated position with the 2nd mobile unit, the 2nd goods holder is moved 
from the 2nd mid-position to a measuring point with the 1st mobile unit. Since the above-mentioned joint 
member is prepared in goods holders, such as this, the distance which the amount of [ of a mobile unit ] part 
I must move to a part for part II to which a mobile unit relates, and which collaborates can decrease, and can 
decrease the required dimension of a mobile unit. Furthermore, if it must be made for the migration part of 
the 1st mobile unit and the migration part of the 2nd mobile unit to pass mutually, a mobile unit will serve as 
comparatively complicated structure, but it has prevented becoming complicated so that mutual passage may 
not be performed. 

It is characterized by other examples of this invention positioning device constituting the joint member of a 
goods holder, respectively so that a part for part II fixed to a part for part I of X actuator of the mobile unit 
relevant to a part for part I which was equipped with XY Lorentz-force actuator and fixed to the related 
goods holder may be prepared in XY Lorentz-force actuator and the amount of [ of XY Lorentz-force 
actuator ] part I can collaborate in a part for part II of two XY Lorentz-force actuators, respectively. The 
above-mentioned XY Lorentz-force actuator has two functions, respectively, is simple and can make a 
pointing device practical structure. With the above-mentioned XY Lorentz-force actuator, a goods holder 
can be moved in a comparatively high precision to a part for part I of X actuator of a related mobile unit 
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covering a comparatively slight distance. Since a part for a part for part I of such a Lorentz- force actuator 
and part II is chiefly connected according to a Lorentz force, parts, such as this, can be easily separated and 
connected mutually by ****(ing) a Lorentz force, respectively and energizing it. The structure for part I, 
such as this with which it was made for the amount of [ of XY Lorentz-force actuator ] part I to collaborate 
in a part for part II of both XY Lorentz-force actuators, respectively, can take over a part for each part I of 
two XY Lorentz-force actuators to a part for part II of other XY Lorentz-force actuators in the above- 
mentioned mid-position of a goods holder. 

The example of further others of this invention pointing device forms two Y actuators which prepared a part 
for part II which extends in parallel, respectively in the direction of Y at two mobile units, respectively. A 
part for part II of X actuator of two mobile units is constituted rotatable to two part I of related Y actuator, 
respectively around the rotation shaft perpendicularly prolonged at right angles to the direction of Y in the 
direction of X. It is characterized by controlling Y actuator of both mobile units by the control unit. In this 
example, in response to an operation of the reaction force of a mobile unit, rotation of the balance unit to the 
base occurs around the axis of rotation to which it points at right angles also to the direction of Y 
perpendicularly in the direction of X, and the amount of [ of Y actuator of two mobile units fixed by the 
balance unit ] part II also rotates to the base. Since a part for part II of X actuator is connected with a part for 
part I of both Y actuators of a related mobile unit rotatable, a part for part II of X actuator of both mobile 
units can be held in a location parallel to the direction of X, and two Y actuators of a related mobile unit can 
be moved covering distance which is mutually different to a balance unit. Thus, since rotation of a balance 
unit and a mobile unit is prevented, use of a separate actuator can be avoided and the comparatively easy 
structure of a pointing device can be acquired. 

The RISOGURAFU equipment which has the movable base material holder of the class indicated to the first 
paragraph is known from the European Patent public presentation No. 498496. This known RISOGURAFU 
equipment is used for manufacture of the integrated semiconductor circuit by the optical RISOGU rough 
process. The radiation source of this known RISOGURAFU equipment is the light source, and a focusing 
unit carries out image formation of the detailed pattern of an integrated semiconductor circuit with the scale 
reduced according to this lens system on the semi-conductor base material which is an optical lens system 
and can be installed on the base material holder of a pointing device. This detailed pattern is on a mask and 
can install this mask on the mask holder of RISOGURAFU equipment. Such a semi-conductor base material 
has very many fields in which the same semiconductor circuit should be prepared. Each field of a semi- 
conductor base material is continuously exposed for this purpose. During exposure of each field of this, a 
semi-conductor base material is in a fixed location to a mask and a focusing unit, and the next field of a 
semi-conductor base material is brought to the location to a focusing unit with a pointing device between 
two continuous exposure processes. A repeat and the integrated semiconductor circuit of comparatively 
complicated structure can be manufactured many times using a different mask showing a detailed pattern 
which is different for whenever [ that / every ] in this process. The structure of such an integrated 
semiconductor circuit has a detail dimension in the range below a micron. Therefore, it is necessary to carry 
out image formation of the detailed pattern which exists on a sequential mask on the above-mentioned field 
of a semi-conductor base material in a mutual precision in the range below a micron. Therefore, the semi- 
conductor base material should be positioned in a certain precision to the mask and the focusing unit with 
the pointing device with the precision below a micron. Furthermore, in order to restrict time amount 
required for manufacture of a semiconductor circuit, a semi-conductor base material should be 
comparatively moved between two sequential exposure processes at high speed. 

this invention RISOGURAFU equipment which has a movable base material holder The radiation source 
and a mask holder, Have the frame which fixes a focusing unit and a pointing device, and a focusing unit 
has a principal axis. In the RISOGURAFU equipment which is perpendicular to the direction of X in 
parallel with the direction of X perpendicular to this principal axis as for a pointing device, and is equipped 
with a movable base material holder in the direction perpendicular also to a principal axis of Y to a focusing 
unit in parallel Each of two goods holders of a pointing device is the base material holder of RISOGURAFU 
equipment. While the base of a positioning device is being fixed to the frame, the location which may 
irradiate the base material which can be installed on a base material holder according to the radiation source 
through a focusing unit is an actuated position of a base material holder, and it is characterized by being the 
above-mentioned positioning device which the positioning device of this invention uses here. In order that 
the 1st semi-conductor base material which exists during actuation (for example, the 1st base material holder 
top) by using this invention pointing device may measure correctly the location occupied to the 1st base 
material holder, it makes it possible to use the measuring point of a pointing device. In the meantime, the 
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2nd semi-conductor base material which exists on the 2nd base material holder may be irradiated. As 
mentioned above, the location of the 1 1th base material holder to the base is not substantially influenced 
during migration of the 2nd base material holder required during exposure according to the reaction force 
which acts on the balance unit of a positioning device with the mobile unit of the 2nd base material holder. 
Consequently, measurement of the location of the 1st semi-conductor base material to the 1st base material 
holder does not receive an operation mostly according to the above-mentioned reaction force. Moreover, the 
frame of RISOGURAFU equipment does not generate vibration which is not desirable, and this is because 
migration of a base material holder does not make the base of a positioning device generate mechanical 
oscillation substantially. Before moving the 1st semi-conductor base material to an actuated position, since 
the above-mentioned location of the 1st semi-conductor base material is already measured correctly, it does 
not need to arrange the 1 st semi-conductor base material to a focusing unit in an actuated position, and 
comparatively easy measurement of the location of the 1st base material holder to a focusing unit is enough 
as it in an actuated position. By using this invention pointing device, the output of RISOGURAFU 
equipment can be increased remarkably and the array of a semi-conductor base material [ as opposed to a 
focusing unit in this ] is usually because it is the activity which takes time amount. 

It is characterized by having equipped RISOGURAFU equipment with the separate pointing device, and the 
special example of this invention RISOGURAFU equipment which has a movable base material holder 
constituting [ with this separate pointing device ] a mask holder movable to a focusing unit in parallel with 
the direction of X at least. During exposure of each field of a semi-conductor base material, in parallel with 
the direction of X, to a focusing unit, the semi-conductor base material which should be manufactured 
synchronizes and moves [ not the fixed location to a mask and a focusing unit but during exposure ] a semi- 
conductor base material and a mask in this special example of this invention RISOGURAFU equipment, 
respectively with the mobile unit of a related base material holder, and a pointing device with a separate 
mask holder. Therefore, the pattern on a mask is scanned in parallel with the direction of X, and image 
formation is synchronously carried out on a semi-conductor base material. Thereby, it lets a focusing unit 
pass and the maximum surface area of the mask which can carry out image formation on a semi-conductor 
base material is seldom restrained with the dimension of the field of the image of a focusing unit, 
this invention RISOGURAFU equipment which has a movable base material holder In the RISOGURAFU 
equipment which has the movable base material holder and the movable mask holder of the class indicated 
by the first paragraph It is the mask holder of the RISOGURAFU equipment of two goods holders of a 
separate pointing device which may be positioned by the pointing device separate in parallel also in the 
direction of Y in the direction of X, respectively. While the base of a separate positioning device is being 
fixed to the frame, the location which may irradiate the mask which can be installed on a mask holder 
according to the radiation source is an actuated position of a mask holder, and it is characterized by the 
positioning device of this invention being a positioning device of the above-mentioned exception individual. 
Since the 1st mask which exists for example, on the 1st mask holder by using this invention pointing device 
measures correctly the location occupied to the 1 st mask holder, it can use measuring the location of a 
separate pointing device during actuation. The 2nd mask which exists on the 2nd mask holder can be 
irradiated at coincidence. . As mentioned above, the location of the 1st mask holder to the base does not 
receive effect in the separate balance unit of a positioning device substantially during migration of the 2nd 
mask holder which is the need during an exposure according to the reaction force which acts with the mobile 
unit of the 2nd mask holder. Therefore, measurement of the location of the 1st mask to the 1st mask holder 
is not substantially influenced according to the above-mentioned reaction force. It is because the frame of 
RISOGURAFU equipment does not generate vibration which is not desirable and this does not make the 
base of a separate positioning device generate mechanical oscillation substantially by migration of a mask 
holder. Before moving the 1st mask to an actuated position, since the above-mentioned location of the 1st 
mask is already measured correctly, it does not need to arrange the 1st mask to a focusing unit in an actuated 
position, and comparatively easy measurement of the location of the 1st mask to a focusing unit is enough as 
it in an actuated position. Since the array of the mask to a focusing unit usually requires time amount, use of 
this invention pointing device increases the volume of RISOGURAFU equipment remarkably. 
Next, with reference to a drawing, this invention is further explained to a detail. 

Drawing 1 shows among a drawing this invention RISOGURAFU equipment which has a movable base 
material holder in diagram. 

Drawin g 2 is the diagram-top view of the 1 st example of this invention pointing device which made 
movable the base material holder of the RISOGURAFU equipment of drawin g 1 . 
Drawing 3 shows the pointing device of drawing 2 in the rotated location. 
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Drawing 4 is the diagram-top view of the 2nd example of this invention pointing device with the movable 
base material holder of the RISOGURAFU equipment of drawing 1 . 

Drawing 5 shows the pointing device of drawing 4 which has two base material holders of a pointing device 
in the mid-position. 

Drawing 6 shows in diagram this invention RISOGURAFU equipment which has a movable base material 
holder and a movable mask holder. 

Drawing 7 shows in diagram the separate this invention pointing device used in order to move the mask 
holder of the RISOGURAFU equipment of drawing 6 . 

this invention RISOGURAFU equipment shown in drawing 1 in diagram - optical RISOGURAFU — it is 
used for manufacture of an integrated semiconductor circuit by law and imaging ** according to the so- 
called principle of "Step ANDORE peat." As shown in drawing 1 in diagram, this RISOGURAFU 
equipment is supported on a frame 1 in order of this invention pointing device 3, the focusing unit 5, the 
mask holder 7, and the radiation source 9 so that it may have a frame 1 and it may be shown in parallel with 
a perpendicular Z direction. A pointing device 3 is equipped with the 1 st base material holder 1 1 and the 
same 2nd base material holder 13. The RISOGURAFU equipment shown in drawin g 1 is optical 
RISOGURAFU equipment, and the radiation source 9 has the light source 15. The base material holder 13 
has the back face 21 which extends at right angles to a Z direction, and the base material holder 1 1 can 
install the 2nd semi-conductor base material 23 on this back face while it has the back face 1 7 which 
extends at right angles to a Z direction, respectively and can install the 1st semi-conductor base material 19 
on this back face. In parallel [ with the direction of X, and the direction perpendicular to a Z direction of Y ] 
in parallel, the 2nd base material holder 13 can move the 1st base material holder 1 1 in the direction of X 
perpendicular to a Z direction relatively to a frame 1 in parallel with the direction of X, and the direction of 
Y with the 2nd mobile unit 27 of a pointing device 3 while it is relatively movable to a frame 1 with the 1st 
mobile unit 25 of a pointing device 3. The focusing unit 5 is an image pick-up system or a projection 
system, is equipped with the optical lens system 29 which has the primary-optic-axis line 3 1 to which it 
points in parallel with a Z direction, for example, has optical reduction percentage like 4 or 5. The mask 
holder 7 can be equipped with the back face 33 which extends at right angles to a Z direction, and can install 
a mask 35 on this. A mask 35 has the pattern or subpattern of an integrated semiconductor circuit. The 
beam-of-light beam generated from the light source 15 during actuation is guided through a mask 35, and 
converges on the 1st semi-conductor base material 19 according to a lens system 29, namely, carries out a 
focus, is the dimension which reduced the pattern on a mask 35, and carries out image formation on the 1st 
semi-conductor base material 19. The 1st semi-conductor base material 19 has many of each fields very 
much, and prepares the same semiconductor circuit on this field. The field of the 1st semi-conductor base 
material 19 is exposed one by one through a mask 35 for this purpose. Although the 1st semi-conductor base 
material 19 and a mask 35 are in a fixed location to the focusing unit 5 while exposing each field of the 1st 
semi-conductor base material 19, after exposing the one field, the next field is brought to the location to the 
focusing unit 5, and the 1st base material holder 1 1 is moved to whenever [ the ] in parallel with the 
direction of Y in parallel with the direction of X with the 1st mobile unit 25. This process is repeated many 
times and the complicated integrated semiconductor circuit of layer structure is manufactured through a 
mask which is different in whenever [ that ]. The integrated semiconductor circuit manufactured by 
RISOGURAFU equipment has the structure of the detailed dimension which exists within limits smaller 
than a micron. Since sequential exposure is carried out through the mask with which a large number differ, 
the 1st semi-conductor base material 19 is the precision of the range smaller than a micron, or needs to carry 
out image formation of the pattern on masks, such as this, even within the limits of NANOMETA on the 
semi-conductor base material 19 in a certain precision. Therefore, the semi-conductor base material 19 is the 
precision which matches between two sequential exposure processes, and must be made to position to the 
focusing unit 5, and a very high demand is imposed on the positioning accuracy of a pointing device 3. 
A group's semi-conductor base material by which manufacture processing is carried out is exposed one by 
one through a mask 35 in the RISOGURAFU equipment shown in drawing 1 , and the semi-conductor base 
material of a top Norikazu team is exposed one by one through the following mask there. This process is 
repeated through other masks many times whenever [ that ]. The semi-conductor base material which should 
be exposed is in a magazine, and a semi-conductor base material is transported to the measuring point of a 
pointing device 3 one by one according to a transport station from this magazine. Since the above- 
mentioned magazine which is a known thing usual [ both ], and the above-mentioned transport station are 
brief, they are not illustrated to drawing 1 . In the state of the RISOGURAFU equipment shown in drawing 
I , the 1st base material holder 11 is in an actuated position, and the 1st semi-conductor base material 19 
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installed on the 1 st base material holder 1 1 is irradiated by the radiation source 9 through the focusing unit 
5. The 2nd base material holder 13 is in the above-mentioned measuring point of a pointing device 3, and 
the location to the 2nd base material holder 13 of the 2nd semi-conductor base material 23 installed on the 
2nd base material holder 1 3 is measured by the optical location measurement unit 37 of the RISOGURAFU 
equipment shown in drawing 1 in diagram in the direction parallel to a direction parallel to the direction of 
X, and the direction of Y. Within this RISOGURAFU equipment, the 2nd semi-conductor base material 23 
is positioned to the 2nd base material holder 1 3 in a predetermined precision according to the above- 
mentioned transport station. As shown in drawing 1 , the optical location measurement unit 37 is also being 
fixed to the frame 1 . After exposure of the 1 st semi-conductor base material 1 9 is completed, the 1 st base 
material holder 1 1 is moved from an actuated position to a measuring point with a pointing device 3, and the 

I st semi-conductor base material 1 9 is returned to a magazine according to the above-mentioned transport 
station from this location so that it may explain below. Similarly, the 2nd semi-conductor base material 23 
moves to an actuated position with a pointing device 3 from a measuring point so that it may explain below. 
The location of the 2nd semi-conductor base material 23 to the 2nd base material holder 13 is already 
measured in the measuring point, and since the 2nd semi-conductor base material 23 is positioned in the 
precision for which it wishes to the 2nd base material holder 13, in an actuated position, comparatively easy 
measurement of the location of a frame 1 and the 2nd base material holder 1 3 to the focusing unit 5 is 
enough as it. Measurement of the semi-conductor base material to a base material holder and positioning 
take comparatively much time amount. Therefore, the array of the semi-conductor base material to a base 
material holder can increase an output remarkably as compared with the RISOGURAFU equipment which 
has only one base material holder performed in an actuated position by use of this invention pointing device 
3 which has two mobile units 25 and 27. 

Drawing 2 and drawin g 3 show the 1 st example of this invention pointing device 3 which uses and fits the 
RISOGURAFU equipment of drawing 1 . The mobile units 25 and 27 of a positioning device 3 have the X 
actuators 39 and 41 and the Y actuators 43 and 45, respectively. The X actuators 39 and 41 are equipped 
with parts for part I 47 and 49, respectively, and it is fixed to the base material holders 1 1 and 13 of the 
mobile units 25 and 27 which extend in parallel with the direction of X, and are related, and they can move a 
part for this part I relatively to parts for part II 51 and 53 of the related X actuators 39 and 41. The Y 
actuators 43 and 45 are equipped with parts for part I 55 and 57, respectively, and it is fixed to parts for part 

II 51 and 53 of the X actuators 39 and 41 of the related mobile units 25 and 27, and they can move a part for 
this part I relatively to parts for part II 59 and 61 of the related Y actuators 43 and 45 which extend in 
parallel with the direction of Y. The X actuators 39 and 41 and the Y actuators 43 and 45 are the so-called 
force actuators. While the amount of [ parts for part I 47 and 49 of the X actuator 39 and / 51 and 53 ] part II 
which collaborates makes the mutual driving force of a predetermined value act in parallel in the direction 
of X during actuation The amount of [ parts for part I 55 and 57 of the Y actuators 43 and 45 and / 59 and 
61 ] part II which collaborates makes the mutual driving force of a predetermined value act in the direction 
of Y in parallel during actuation. An isodynamia [ this ] actuator is a linear Lorentz force motor which is the 
usual known, and generates the Lorentz force of a predetermined value chiefly during actuation. Thus, the 
base material holders 1 1 and 1 3 become independent mutually with the suitable driving force of the X 
actuators 43 and 45 of the related mobile units 25 and 27, and are movable respectively in parallel with the 
direction of X. With the X-actuators 43 and 45 of the mobile units 25 and 27 related, respectively, the base 
material holders 1 1 and 13 become independent mutually with the suitable driving force of the Y actuators 
43 and 45 of the related mobile units 25 and 27, and are movable in the direction of Y. 

Furthermore, as drawing 2 and drawing 3 show, the Y actuators 43 and 45 of mobile units 25 and 27 are 
equipped with the interior 63 of a common straight-line proposal, and it is shown to them to parts for part I 
55 and 57 of the Y actuators 43 and 45 movable in parallel in the direction of Y along this interior of a 
proposal. A pointing device 3 is equipped with the pivotable unit 65 which accepts on a drawing in diagram 
and is shown in it, and this pivotable unit 65 is equipped with the 1st disk-like section 67 fixed to the 
balance unit 69 of the pointing device 3 explained farther below at a detail, and the 2nd disk-like section 71 
fixed to the interior 63 of a common straight-line proposal. Around the axis of rotation 73 prolonged in 
parallel with a Z direction, the 2nd disk-like section 71 is pivotable to the 1st disk-like section 67. 
The motor 75 shown in diagram is formed in the pivotable unit 65 for this purpose. It is fixed to the balance 
unit 69 and this motor 75 is connected with the 2nd disk-like section 71 with a driving belt 77. After the 1st 
semi-conductor base material 19 is exposed during actuation in an actuated position and the 2nd semi- 
conductor base material 23 is arranged to the 2nd base material holder 13 by the measuring point, the 2nd 
disk-like section 71 of the pivotable unit 65 rotates over 180 degrees around axis of rotation 73 to the 1st 
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disk-like section 67, therefore rotates the interior 63 of a common straight-line proposal around axis of 
rotation 73 with the 1st mobile unit 25 and the 2nd mobile unit 27. By the above-mentioned rotation inside 
[ 63 ] a common straight-line proposal, while moving the 1st mobile unit 25 to a measuring point from an 
actuated position as a whole with the 1 st base material holder 1 1 , the 2nd mobile unit 27 is moved to an 
actuated position from a measuring point as a whole with the 2nd base material holder 13. Drawing 3 shows 
the pointing device 3 in the location which performed a part of all rotation whose interior 63 of a common 
straight-line proposal is 180 degrees. 

The balance unit 69 of the above-mentioned positioning device 3 is equipped with the comparatively heavy 
balance block which consists of a granite. The balance unit 69 is guided in parallel with the direction of X 
movable in parallel in the direction of Y by the static gas bearing which is not illustrated to drawing 2 and 
drawing 3 on the slideway 79 prolonged in parallel with the direction of Y in parallel with the direction of 
X. The slideway 79 is formed on the base 81 of the positioning device 3 shown in drawing 1 . This base is 
being fixed to the frame 1 of RISOGURAFU equipment. Parts for part II 59 and 61 of the Y actuators 43 
and 45 of two mobile units 25 and 27 are connected with the balance unit 69 which looks parallel to the 
direction of Y in parallel with the direction of X through the interior 63 of a common straight-line proposal, 
and the pivotable unit 65, therefore the balance unit 69 is taking the common balance unit into consideration 
for two mobile units 25 and 27 of a positioning device 3. It is generated from the driving force generated 
with the Y actuators 43 and 45 during actuation, and the reaction force of the actuators 43 and 45 which act 
on parts for part II 59 and 61 by parts for part I 55 and 57 of the Y actuators 43 and 45 is transmitted to the 
balance unit 69 through the interior 63 of a common straight-line proposal, and the pivotable unit 65. It is 
generated from the driving force generated with the X actuators 39 and 41, and the reaction force of the X 
actuators 39 and 41 which act on parts for part II 51 and 53 by parts for part I 47 and 49 of the X actuators 
39 and 41 is transmitted to the balance unit 69 through parts for parts for part I 55 and 57, and part II 59 and 
61, the interior 63 of a common straight-line proposal, and the pivotable unit 65 of the Y actuators 43 and 
45. Since the balance unit 69 can move in parallel with the direction of Y in parallel with the direction of X 
in a slideway 79 top, the balance unit 69 moves it to the base 81 in parallel with the direction of X in 
response to an operation of the above-mentioned reaction force transmitted to this balance unit 69 in parallel 
with the direction of Y. Since the balance unit 69 is comparatively heavy, its distance which the balance unit 
69 moves to the base 81 is comparatively small. Therefore, since the reaction force of two mobile units 25 
and 27 is changed into migration of the balance unit 69 on a slideway 79, the above-mentioned reaction 
force does not make the balance unit 69, the base 81 of a positioning device 3, and the frame 1 of 
RISOGURAFU equipment produce mechanical oscillation. Such mechanical oscillation has a possibility of 
producing inaccurate positioning of two mobile units 25 and 27 which is not desirable. 
As stated above, the X actuators 39 and 41 and the Y actuators 43 and 45 of mobile units 25 and 27 
constitute the so-called force actuator for generating the driving force of a predetermined value. By using 
such a force actuator, the value of the driving force of mobile units 25 and 27 can be substantially made into 
the independent thing independently about the location which the amount of [ 47, 49, 55, and 57 ] part I 
occupies to parts for part II 51, 53, 59, and 61 of the X actuators 39 and 41 and the Y actuators 43 and 45 
relatively. Since the location of the relative base material holders 1 1 and 13 follows the value of the driving 
force of the 1st mobile unit 25 and the 2nd mobile unit 27 to the base 81, respectively, by using a force 
actuator The above-mentioned location of the base material holders 1 1 and 1 3 becomes what became 
independent mostly to the location for parts for part I 47, 49, 55, and 57 of mobile units 25 and 27, and part 
II 51, 53, 59, and 61. Therefore, the above-mentioned location of the base material holders 1 1 and 13 
becomes what became independent mostly to the location of the balance unit 69 connected with parts for 
relative part II 59 and 61 to the base material holders 1 1 and 13 connected with parts for part I 47 and 49. 
Therefore, migration of the balance unit 69 to which it points in parallel with the direction of X relatively to 
the base 81, Migration of the balance unit 69 to which it points in parallel with the direction of Y over the 
base 81, Migration of the balance unit 69 which has both a migration component parallel to the direction of 
X and a migration component parallel to the direction of Y does not have effect substantially in the location 
of the relative base material holders 1 1 and 13 to the base 81 relatively to the base 81. As mentioned above, 
such migration of the balance unit 69 is produced as a result of the reaction force of mobile units 25 and 27. 
Therefore, in the condition which shows in drawing 1 , the mutual interference between the positioning 
accuracy of the mobile units 25 and 27 which the location of the relative 1st base material holder 1 1 does 
not receive effect in mechanical oscillation or the above-mentioned migration of the balance unit 69, 
therefore are produced from the reaction force of mobile units 25 and 27 is prevented to the location and the 
focusing unit 5 of the relative 2nd base material holder 13 to the location measurement unit 37. 
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Since the reaction force of mobile units 25 and 27 produces mechanical torque to the balance unit 69, the 
balance unit 69 rotates around axis of rotation to which it points in parallel with a Z direction while moving 
in parallel with the direction of Y in parallel with the direction of X in response to an operation of this 
reaction force. In parallel with the direction of X which does not have effect in the location of the relative 
base material holders 1 1 and 13 to the base 81 as effectiveness which uses a force actuator, unless such 
rotation of the balance unit 69 adopts a separate means unlike migration of the balance unit 69 parallel to the 
direction of Y, generally the location of the relative base material holders 1 1 and 13 is affected to the base 
81 . In order to prevent such effect that is not desirable, the control unit 83 shown in drawing 2 in diagram is 
formed in a positioning device 3, and a control unit 83 is made to collaborate in two optical location sensors 
85 and 87 fixed to the base 81 of a positioning device 3. Position sensors 85 and 87 measure the direction of 
the interior 63 of the common straight-line proposal to the direction of Y. The motor 75 of the pivotable unit 
65 is controlled by the control unit 83, and the interior 63 of a common straight-line proposal is made to 
hold in a location parallel to the direction of Y during actuation except for the moment that it is necessary to 
rotate the interior 63 of a straight- line proposal over 180 degrees. Therefore, parts for part I 47 and 49 of the 
X actuators 39 and 41 are made to hold in a location parallel to the direction of X. Since the interior 63 of a 
common straight-line proposal is held with a control unit 83 in a location parallel to the direction of Y 
Migration of the balance unit [ as opposed to the base 81 in parallel with the direction of Y ] 69 parallel to 
the direction of X and/or, And rotation of the balance unit 69 to the base 8 1 does not have effect 
substantially in the location of the base material holders 1 1 and 13 to the base 81. Therefore, the mutual 
interference between the positioning accuracy of the mobile units 25 and 27 generated from the rotation of 
the balance unit 69 produced according to reaction force again is prevented. 

By guiding the balance unit 69 on a slideway 79 by the static gas bearing, guidance of the balance unit 69 
which does not have friction substantially can be performed on a slideway 79. The migration of the balance 
unit 69 produced according to reaction force is not substantially blocked according to the frictional force 
between the balance unit 69 and a slideway 79. Consequently, reaction force is changed into migration of 
the balance unit 69 nearly completely, and does not make the base 81 and the balance unit 69 generate 
residual vibration mostly. 

As shown in drawing 2 in diagram, the so-called drift prevention means 89 is further formed in a pointing 
device 3. In response to an operation of the interference force in which the balance unit 69 is not what was 
generated according to the external interference force 3, i.e., a positioning device, if another means was not 
provided, since it showed around on the slideway 79 in friction or the condition that there is nothing 
substantially, it may happen that the balance unit 69 moves freely in a slideway 79 top. The example of such 
interference force is a component of gravity which directs in parallel with a slideway 79 and acts on the 
balance unit 69 and a pointing device 3. If this component does not have a completely level slideway 79, it 
exists. The drift prevention means 89 makes the comparatively small drift prevention force act on the 
balance unit 69, and it prevents that the balance unit 69 moves freely. Furthermore, it is necessary to 
constitute the drift prevention means 89 so that migration of the balance unit 69 to the base 81 produced 
according to the reaction force of mobile units 25 and 27 may not be disturbed. 

The drift prevention means 89 is equipped with two mechanical springs 91 and 93 and mechanical springs 
95 in the example shown in drawing 2 . It is fixed to the base 81 and the balance unit 69, and the mechanical 
springs 91 and 93 make the comparatively small spring force act on the balance unit 69 in the direction of X 
in parallel. On the other hand, the mechanical spring 95 makes the comparatively small spring force act on 
the balance unit 69 in the direction of Y in parallel. 

Drawing 4 and drawing 5 show the 2nd example of this invention pointing device 97 suitable for using it for 
RISOGURAFU equipment at drawing 1 . Also in drawing 4 and drawing 5 , the same sign shows the 
component of the RISOGURAFU equipment 97 corresponding to the component of RISOGURAFU 
equipment 3. The base material holders 1 1 and 13 in a pointing device 97 are guided in parallel in the 
direction parallel of X, and the direction of Y in a slideway 103 top movable, respectively by the so-called 
foot 99,101 which prepared the static gas bearing and which was supported in aerostatics. This slideway 103 
is common to two base material holders 1 1 and 13, and extends in parallel with the direction of Y in parallel 
with the direction of X. In a pointing device 3, the X actuators 105 and 107 constituted as a force actuator, 
two Y actuators 1 09 and 111, and 1 1 3 and 1 1 5 are similarly prepared in the mobile units 25 and 27 of a 
pointing device 97, respectively. While preparing parts for part 1117 and 119 guided movable to parts for 
part II 121 and 123 which extend in parallel with the direction of X, respectively in the X actuators 105 and 
107, parts for part I 125, 127, 129, and 131 guided movable to parts for part II 133, 135, 137, and 139 which 
extend in parallel with the direction of Y, respectively are formed in the Y actuators 109, 111, 113, and 115. 
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As shown in drawing 4 , parts for part II 121 and 123 of the X actuators 105 and 107 are connected with 
both 1 29 and 13 1 [ parts for part I 1 25 and 1 27 of two Y actuators 1 09, 1 1 1 , 1 1 3, and 1 1 5 of the mobile 
units 25 and 27 related, respectively and ]. The amount of [ of the X actuators 105 and 107 / 121 and 123 ] 
part II rotates to the Y actuators 109 and 1 1 1 in relation to the surroundings of the pivoting axes 141, 143, 
145, and 147 parallel to a Z direction, two part I 125 and 127 of 1 13 and 1 1 5, and 129 and 13 1 . Parts for part 
1117 and 1 19 of X actuator are connected with the base material holders 1 1 and 13 of the related mobile 
units 25 and 27 prepared in parallel with the direction of Y in parallel with the direction of X so that it might 
explain further below, respectively. Parts for part II 133, 135, 137, and 139 of the Y actuators 109, 1 1 1, 1 13, 
and 1 15 are being fixed to the balance unit 149 respectively common to two mobile units 25 and 27. This 
balance unit 149 is equivalent to the balance unit 69 of a positioning device 3, and a slideway 79 top is 
shown to this balance unit 149 in parallel with the direction of X to it movable in parallel in the direction of 
Y by the static gas bearing which is not shown in a drawing. A slideway 79 extends in parallel with the 
direction of Y in parallel in the direction of X, and belongs to the base 81 of the positioning device 97 fixed 
to the frame 1 . The balance unit 149 is the common support for two base material holders 1 1 and 1 3 at 
coincidence, and the common slideway 103 of the base material holders 1 1 and 13 is a top face of the 
balance unit 149. The drift prevention means 89, 91, 93, and 95 are formed in the balance unit 149 of a 
positioning device 97 like the balance unit 69 of a positioning device 3. Respectively, it becomes 
independent mutually with the X actuators 105 and 107, and is movable in parallel with the direction of X, 
and the base material holders 1 1 and 13 become independent mutually with the equal movement magnitude 
of two more Y actuators 109 and 1 1 1 and two Y actuators 113 and 115, and its base material holders 1 1 and 
13 are movable in parallel with the direction of Y. Under actuation, Parts for parts for part II 121 and 123 of 
the X actuators 105 and 107, parts for part I 125, 127, 129, and 131 of the Y actuators 109, 1 1 1, 1 13, and 
115, and part II 133, 135, 137, and 139 of the Y actuators 109, 1 1 1, 1 13, and 1 15 While minding and 
transmitting the reaction force of the X actuators 105 and 107 to the balance unit 149 The reaction force of 
the Y actuators 109, 1 1 1, 1 13, and 1 15 is directly transmitted to the balance unit 149 through parts for part II 
133, 135, 137, and 139 of the Y actuators 109, 111, 113, and 115. 

The joint members 151 and 153 further explained to a detail can be formed in the base material holders 1 1 
and 13, respectively, and the base material holders 1 1 and 13 can be connected with below in parallel with 
the direction of Y in parallel with the direction of X by turns by joint members, such as this, at a part for a 
part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25, and part I 1 19 of the X actuator 107 of the 
2nd mobile unit 27. A part for a part for part 1155 and part II 1 57 is prepared in the joint member 1 5 1 of the 
1st base material holder 1 1 for this purpose. While enabling it to connect the 1st base material holder 1 1 
with a part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25 by part for part I 155 It enables it to 
connect the 1st base material holder 1 1 with a part for part I 1 19 of the X actuator 107 of the 2nd mobile 
unit 27 by part for part II 157. While forming a part for a part for part I 159, and part II 161 in the joint 
member 153 of the 2nd base material holder 13 and enabling it similarly to connect the 2nd base material 
holder 13 with a part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25 by part for part I 159, it 
enables it to connect the 2nd base material holder 13 with a part for part I 1 19 of the X actuator 107 of the 
2nd mobile unit 27 by part for part II 161 . In the condition that drawing 1 and the condition 1 1 shown in 
drawing 4 , i.e., the 1st base material holder, are in an actuated position, and the 2nd base material holder 13 
is in a measuring point While connecting the 1st base material holder 1 1 with a part for part 1117 of the X 
actuator 105 of the 1st mobile unit 25 through a part for part I 155 of the joint member 151 The 2nd base 
material holder 13 is connected with a part for part I 1 19 of the X actuator 107 of the 2nd mobile unit 27 
through a part for part II 161 of the joint member 153. In case the 1st base material holder 1 1 moves to a 
measuring point from an actuated position and the 2nd base material holder 1 3 moves to an actuated 
position from a measuring point, the base material holders 1 1 and 1 3 need to pass through the common 
slideway 103 top mutually. 

the 2nd mid-position M which is made to move the 1st base material holder 1 1 to 1st mid-position M' shown 
in drawing 5 between an actuated position and a measuring point from an actuated position with the 1 st 
mobile unit 25, and shows the 2nd base material holder 13 to coincidence from a measuring point with the 
2nd mobile unit 27 at drawing 5 which is located between an actuated position and a measuring point and is 
next to 1st mid-position M' in order to attain this — " it is made to move In above-mentioned mid-position 
M 1 and M", the base material holders 1 1 and 13 are not connected with the 1st mobile unit 25 and the 2nd 
mobile unit 27, respectively. Therefore, the amount of [ of the X actuator 105 of the 1st mobile unit 25 / 
117] part I moves to 2nd mid-position M" from 1st mid-position M\ and it is this 2nd mid-position M", and 
is connected with a part for part I 159 of the joint member 153 of the 2nd base material holder 13. Similarly, 
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the amount of [ of the X actuator 107 of the 2nd mobile unit 27 / 1 19 ] part I moves to 1st mid-position M" 
from 2nd mid-position M", and it is connected with a part for part II 157 of the joint member 151 of the 1st 
base material holder 1 1 in this 1st mid-position. Thus, it will be in the condition which shows in drawing 5 , 
and while the 1st base material holder 1 1 in 1st mid-position M 1 is connected with a part for part I 1 19 of the 
X actuator 107 of the 2nd mobile unit 27, the 2nd base material holder 13 in the 2nd mid-position of M " is 
connected with a part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25. Finally, while the 1st 
base material holder 1 1 is moved from 1 st mid-position M ? to a measuring point with the 2nd mobile unit 
27, the 2nd base material holder 13 is moved from 2nd mid-position M" to coincidence with the 1st mobile 
unit 25 in an actuated position. Since the distance which the amount of [ of the Y actuators 109, 111, 113, 
and 115 / 125, 127, 129, and 131 ] part I must move to parts for part II 133, 135, 137, and 139 decreases by 
using the joint members 151 and 153, it decreases the dimension of mobile units 25 and 27. Furthermore, 
since the amount of [ of the X actuators 105 and 107/121 and 123 ] part II needs to pass mutually in 
parallel with the direction of Y, mobile units 25 and 27 are maintained by easy structure. 
As mentioned above, the joint members 151 and 153 of the base material holders 1 1 and 13 are constituted 
as the so-called XY Lorentz-force actuator. While having the permanent magnet system the amount of [ of 
the joint member 15,153 / 155 and 159 / whose ] part I is the usual known thing because of this purpose, the 
amount of [ of the X actuator 105 of the 1st mobile unit 25 / 1 17 ] part I has the usual known electric coil 
system 163. This electric coil system 163 is designed so that it may collaborate in a part for a part for part I 
155 of the joint member 151 of the 1st base material holder 11, and part I 159 of the joint member 153 of the 
2nd base material holder 13 by turns. 1 set of permanent magnets of known respectively usual in parts for 
part II 157 and 161 of the joint members 151 and 153 - having - the 1-th of the X actuator 107 of the 2nd 
mobile unit 27 — 1 19 is equipped with the usual known electric coil system 165 for 1 minute. This electric 
coil system 165 is designed so that it may collaborate in a part for a part for part II 157 of the joint member 
151 of the 1st base material holder 11, and part II 161 of the joint member 153 of the 2nd base material 
holder 13 by turns. A part for part I 155 of the coil system 163 and the joint member 151, a Lorentz force 
with XY Lorentz-force actuator parallel to the direction of X formed by the amount of [ of the joint member 
153 / 159 ] part I so that application might be possible, Are suitable for generating the moment of the 
Lorentz force parallel to the direction of Y, and the surrounding Lorentz force of the moment axis to which 
it points in parallel with a Z direction. The 2nd base material holder 13 with the above-mentioned XY 
Lorentz-force actuator so that the 1st base material holder 1 1 or application may be possible therefore, in 
parallel with the direction of X And/or, it can move in the direction of Y to part I 1 17 of the X actuator 105 
of the 1st mobile unit 25 covering an parallel comparatively slight distance. Moreover, this 1st base material 
holder 1 1 or the 2nd base material holder 13 is pivotable to a part for part 1117 covering a comparatively 
small include angle around axis of rotation to which it points in parallel with a Z direction. A Lorentz force 
with XY Lorentz-force actuator parallel to the direction of X similarly formed by the amount of [ of the joint 
member 153 / 161 ] part II so that a part for part II 157 of the coil system 165 and the joint member 151 and 
application might be possible, Are suitable for generating the moment of the Lorentz force parallel to the 
direction of Y, and the surrounding Lorentz force of the moment axis to which it points in parallel with a Z 
direction. The 2nd base material holder 13 so that the 1st base material holder 1 1 or application may be 
possible therefore, with the above-mentioned XY Lorentz-force actuator It can move in parallel with the 
direction of X to a part for part I 1 19 of the X actuator 107 of the 2nd mobile unit 27 covering a 
comparatively small distance parallel to the direction of Y. Moreover, the 1st base material holder 1 1 or the 
2nd base material holder 13 is pivotable to a part for part 1119 covering a comparatively small include angle 
around axis of rotation to which it points in parallel with a Z direction. By using above-mentioned XY 
Lorentz-force actuator, especially, the easy and practical structure of the joint members 151 and 153 can be 
offered, and connection and balking of the joint members 151 and 153 can be easily attained through the 
operation and the object for bad harvest of a Lorentz force which act between the above-mentioned magnet 
system and a coil system. Furthermore, this XY Lorentz-force actuator acts as 2nd detailed drive stage for 
mobile units 25 and 27. Thereby, the base material holders 1 1 and 13 can be positioned comparatively 
correctly to the 1st drive stage formed by the X actuators 105 and 107 and the Y actuators 109, 111, 113, 
and 115. 

The balance unit 149 of a positioning device 97 rotates like the balance unit 69 of a positioning device 3 
around axis of rotation to which it points in parallel with a Z direction as a result of the reaction force of the 
mobile units 25 and 27 which act on this balance unit 149. In order that rotation of the balance unit 149 may 
prevent making the migration of the base material holders 1 1 and 13 to the base 81 which is not desirable 
produce, The 1st control unit 167 and the 2nd control unit 169 are formed in a pointing device 97. A part for 
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part II 121 of the X actuator 105 of the 1st mobile unit 25 can be held in a location parallel to the direction 
of X with the 1st control unit 167. A part for part II 123 of the X actuator 107 of the 2nd mobile unit 27 can 
be held in a location parallel to the direction of X with the 2nd control unit 169. As shown in drawing 4 , the 
1st control unit 167 collaborates in two optical location sensors 171 and 173 fixed to the base 81, and 
measures the direction of the X actuator 105 to the direction of X of [ for part II / 121 ] by optical location 
sensors, such as this. Similarly, the 2nd control unit 169 collaborates in two photo sensors 175 and 177 fixed 
to the base 8 1 , and measures the direction of the X actuator 1 07 to the direction of X of [ for part 11/123] 
by optical location sensors, such as this. When the balance unit 149 rotates, as for the 1st control unit 167, 
two Y actuators 1 09 and 111 of the 1 st mobile unit 25 are controlled so that the amount of [ of the X 
actuator 105/121 ] part II stops at a location parallel to the direction of X. Similarly, when the balance unit 
149 rotates, as for the 2nd control unit 169, two Y actuators 113 and 1 15 of the 2nd mobile unit 27 are 
controlled so that the amount of [ of the X actuator 107 / 123 ] part II stops at a location parallel to the 
direction of X. Thus, rotation of the X actuators 105 and 107 used as the cause which generally causes the 
migration of the base material holders 1 1 and 13 to the base 81 which is not desirable, and the base material 
holders 1 1 and 13 connected with it is prevented by holding parts for part II 121 and 123 of the X actuators 
105 and 107 in a location parallel to the direction of X. 

Imaging ** by the so-called principle of "a step and a scan" is used for this invention RISOGURAFU 
equipment shown in drawing 6 in diagram. The same sign shows the component equivalent to the 
component of the RISOGURAFU equipment shown in drawing 1 in drawing 6 . In imaging ** by the 
principle of "a step and a scan", during exposure, the 1st semi-conductor base material 19 is not in a fixed 
location to the focusing unit 5, but it moves the 1st semi-conductor base material 19 and a mask 35 
synchronously in parallel with the direction of X to the focusing unit 5 among a shot. While forming the 
pointing device 3 for moving the 1st semi-conductor base material 19 to the RISOGURAFU equipment of 
drawing 6 for this purpose, the separate pointing device 179 to which a mask 35 is moved in parallel with 
the direction of X to the focusing unit 5 is formed. It is this invention pointing device which this separate 
pointing device 179 also has in the RISOGURAFU equipment of drawing 6 . As shown in drawing 6 in 
diagram, this separate pointing device 179 has the 1st mask holder 181 and the same 2nd mask holder 183. 
The mask holders 181 and 183 are back faces which extend at right angles to a Z direction, respectively, and 
have the back face 1 85 which can install the 1 st mask 35 on this back face, and the back face 1 87 which is a 
back face which extends at right angles to a Z direction, and can install 2nd mask 35' on this back face. The 
1st frame of the 1st mask holder 181 can be positioned [ with the 1st mobile unit 189 of a pointing device 
179 ] to 1 in parallel in parallel with the direction of Y in the direction of X, and it can position the 1st frame 
of the 2nd mask holder 183 to 1 in parallel with the 2nd mobile unit 191 of a pointing device 179 in parallel 
with the direction of Y in the direction of X. In the condition which shows in drawing 6 , the 1st mask 
holder 181 is in the actuated position of a pointing device 1 79, it can irradiate the 1 st semi-conductor base 
material 19 through the 1st mask 35, and, on the other hand, the 2nd mask holder 183 is [ mask / 35 / 1st ] in 
the measuring point of a pointing device 179 with 2nd mask 35\ In this measuring point, the location of 2nd 
mask 35' to the 2nd mask holder 183 can be measured by the location measurement unit 193 with the 
separate RISOGURAFU equipment fixed to the frame 1 of RISOGURAFU equipment. Since it is brief, 2nd 
mask 35' can be further positioned to a measuring point in a required precision to the 2nd mask holder 183 
according to the separate transport station which is hot illustrated to drawing 6 . This transport station is 
used and the mask by which sequential use is carried out is transported to the measuring point of a pointing 
device 179 from a mask magazine. Since the semi-conductor base material of one piece or some is 
irradiated, after finishing using the 1st mask 35, the 1st mask holder 181 is moved to a measuring point from 
an actuated position with a pointing device 179, and the 1st mask 35 is returned to a mask magazine from a 
measuring point according to the above-mentioned transport station. The 2nd mask holder 183 is moved 
from a measuring point to coincidence with 2nd mask 35' with a pointing device 179 in an actuated position. 
By using this invention pointing device 179, the output of RISOGURAFU equipment can be increased 
further. It is because the mask which should be used is already arranged to the related mask holder one by 
one if this arrives at an actuated position. 

The separate pointing device 179 is shown in drawing 7 in diagram. The mask holders 181 and 183 of this 
pointing device 179 are guided movable in the direction of Y in parallel with the direction of X by the feet 
195 and 197 supported in aerostatics parallel, respectively in the common slideway 199 top of the base 
material 201 which extends in parallel with the direction of Y in parallel in the direction of X. A base 
material 201 is fixed to the balance unit 205 through the pivotable unit 203. On the slideway 207 which 
forms some bases 209 of a positioning device 179, the balance unit 205 is guided in parallel by the static gas 
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bearing movable in parallel with the direction of Y in the direction of X. As shown in drawing 6 in diagram, 
the base 209 of a positioning device 179 is being fixed to the frame 1 of RJSOGURAFU equipment. The 
pivotable unit 203 and the balance unit 205 of a positioning device 179 are mostly equivalent to the 
pivotable unit 65 and the balance unit 69 of the positioning device 3 explained previously. 
The 1st mobile unit 189 of a pointing device 179 and the 2nd mobile unit 191 are equipped with the X 
actuators 21 1 and 213 constituted as a force actuator, respectively. The X actuators 21 1 and 213 are 
equipped with parts for part 1215 and 217 movable in parallel in the direction of X to parts for part II 219 
and 221 of the related X actuators 211 and 213 which extend almost in parallel with the direction of X, 
respectively. Parts for part II 219 and 221 of the X actuators 21 1 and 213 are being fixed to the base material 
201, and the amount of [ 219 and 221 ] part II, such as this, has the interior 223 of a common straight-line 
proposal which extends almost in parallel with the direction of X. Furthermore, mobile units 189 and 191 
are equipped with XY Lorentz-force actuators 225 and 227, respectively, and this actuator has the electric 
coil systems 233 and 235 fixed to parts for part I 215 and 217 of the X actuators 21 1 and 213 of the mobile 
units 189 and 191 relevant to the permanent magnet systems 229 and 231 fixed to the mask holders 181 and 
183 of the related mobile units 189 and 191. The mask holders 181 and 183 are comparatively low precision 
by the X actuators 21 1 and 213 covering a comparatively big distance. It can be made to move in parallel 
with the direction of X to the base 209, and, on the other hand, the mask holders 181 and 183 are 
comparatively high precision by XY Lorentz-force actuators 225 and 227 covering a comparatively small 
distance. As opposed to parts for part I 215 and 217 of the X actuators 21 1 and 213 parallel to the direction 
of X, and the direction of Y It can be made to move and, moreover, the mask holders 181 and 183 are 
pivotable covering the include angle limited to the surroundings of the axis to which it points in parallel with 
a Z direction to parts for above-mentioned part 1215 and 217. By using XY Lorentz-force actuators 225 and 
227, during exposure of a semi-conductor base material, the mask holders 181 and 183 can be positioned in 
an parallel comparatively high precision in the direction of Y, and migration of the mask holders 181 and 
1 83 to which it points in parallel with the direction of X can be made into altitude to the direction of X at 
parallel. Finally, the pointing device 179 as well as a pointing device 3 has a control unit 237. Except for the 
moment of rotating a base material 201 over 180 degrees to the base 209 by the pivotable unit 203, the 
straight-line guidance 223 is held in a location parallel to the direction of X with a control unit 237 during 
actuation. To be shown in drawing 7 in diagram, a control unit 237 collaborates in two optical location 
sensors 239 and 241, and this control unit 237 controls the motor 243 of the pivotable unit 203. 
In drawing 1 and the RJSOGURAFU equipment shown in drawing 6 , the semi-conductor base material of 
the group under manufacture is irradiated one by one through a certain mask, and the sequential exposure of 
this group is carried out through the following mask. By using this invention pointing devices 3 and 97 for 
moving a semi-conductor base material, the output of RISOGURAFU equipment can be increased 
remarkably, and since a mask is moved further, an output can be further increased by using the pointing 
device 179 with separate this invention. As a sequential exposure is performed to the semi-conductor base 
material under manufacture through a series of masks and the following semi-conductor base material is 
irradiated through the mask of a top Norikazu ream, this invention can be applied to RISOGURAFU 
equipment. RISOGURAFU equipment in case the pointing device for migration of a mask is this invention 
equipment chiefly and the pointing device for migration of a semi-conductor base material is the usual 
pointing device can also attain increase of most outputs of RISOGURAFU equipment. 
It is used for above-mentioned this invention RISOGURAFU equipment exposing a semi-conductor base 
material in manufacture of an accumulation electronic semiconductor circuit. Image formation of the mask 
pattern can be carried out on a base material with RISOGURAFU equipment, and such RISOGURAFU 
equipment can be used also for manufacture of other products which established the structure of having the 
detailed dimension of the range below a micron. As the example, there are structure of the conduction 
detection pattern of an integrated optics system or a magnetic domain store and structure of a liquid crystal 
image display pattern. 

this invention pointing device is not only used for RISOGURAFU equipment, but can arrange a finish 
machine, a machine tool, and the goods that should be processed to the goods holder in a measuring point, 
and it can use them for the machine processed next in an actuated position, or equipment. 
As mentioned above, the mobile units 25 and 27 of this invention positioning device 3 have the X actuators 
39 and 41 and the Y actuators 43 and 45, respectively. The mobile units 25 and 27 of the above-mentioned 
this invention positioning device 97 are equipped with the X actuator 105, 107 or 2 Y actuators 109 and 111, 
1 13 and 1 15, and XY Lorentz-force actuators 151 and 153, respectively. The mobile units 189 and 191 of 
the above-mentioned this invention positioning device 179 are equipped with the X actuators 211 and 213 
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and XY Lorentz-force actuators 225 and 227, respectively. Moreover, this invention pointing device may be 
equipped with the mobile unit of an alternative format, therefore, instead of [ of an above-mentioned linear 
X actuator and Y actuator ] — the so-called usual planar of itself known — electromagnetism — a motor may 
be used. On the other hand, moreover, among the base material holders 1 1 and 13 corresponding to instead 
of with each for two part I 47 and 49 of the X actuators 39 and 41 It is also possible to use a XYZ Lorentz- 
force actuator in a pointing device 3. In the direction of Y in parallel with the direction of X by this for 
example, in a high precision to a Z direction in parallel The base material holders 1 1 and 13 are made 
movable to parts for corresponding part I 47 and 49 covering a slight distance. Furthermore, the base 
material holders 1 1 and 13 can be made pivotable to parts for corresponding part I 47 and 49 covering the 
include angle limited to the surroundings of axis of rotation parallel to the direction of X, axis of rotation 
parallel to the direction of Y, and axis of rotation parallel to a Z direction. Such a XYZ Lorentz-force 
actuator can be replaced with XY Lorentz-force actuator currently used and the foot supported in aerostatics, 
for example, can be used in a pointing device 97,179. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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2 5, 2 7©ffiS^4i>ajaifflOfflSOT^iB5ih^nSo 
^KjrL- >y h 2 5, 2 7 <ORtHt/^y^^L^y h 6 9 

ovxttY^rfRi^TO^Ki-rsfc^tc, z75riRitc¥fTfcaifij-rsiHiK(iii«i©« 

WftSltfjfc/l/^ 1 K 1 3CD£tmci2S^WLT^&^X73ft^TO^ Zfctf/ 
XtiY73fP]tc¥tf^^7>'X^.->y h 6 9<D&Wi£g%:Z>s M7>Xa-7 h 6 

1 3 <Dffi«»c!^«*&^o ccd£?&&?1;L<& 
l^**B5±*rSfci6. H2te«ligWK:^ , r*Jfl|l3.— v h 8 3 ^feB#i#>=gg 3 

8 7^»n->y h8 3£ftM£-£3 0 5, 8 7 it YftfalCtt? 3 

ia-^8 3ta^TWU MligftgP6 3£r 1 8 0° lct>ft K> \M}$z~£-&%> 

jf^tS, lot, X7^fal-^3 9, 4 1<DI1^4 7, 4 9£rX7aft 

K:, ^-X8 1 ^tt^^XJi^y h 6 9©fi, Stf^-X8 1 tCjttTS 
/^7VXa-7 h 6 9 <DHJ3fcJ;i^— X 8 1 tc^f-TSS^^/l/^ IK 1 3cD{£B 
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£0, Hl*l®7 9±JC/^^>'X^-r:>y h 6 9 ©^KW£J«*®:&:^J6l*3*fT 5 C 
fc*<t»frSo S^JCkoT^-rs^^yxrL- <y h 6 9©Wi^7>Xa-7 
h 6 9 £fii|*lS7 9 fcOlBlOiJSAfcioT^JlWtjlfilJnft^, ^<D*SJi^ 

h 6 9<D&WiK&&^&\cm&'$ft. ^-X8 1 , REM 
7>xa-7 h 6 9 fcgtSJgS&fcStaS^SHir&^o 

^MtciSttSo ^7^a-v h 6 9ttHKWfe:j»»l*>«:^«j!8"eiertffi7 9± 
^I*I®7 9±»^tc^i!j-r§c:<!:^|ac:0t#§o ^OJ: ? &=FBtJ (Dfflte. 3g 

rtffi 7 9 fcJpfTteJBlR] L/^ >y h 6 9 , RZfitLWifctbgiW 3 Icfpffl-T 3 

7 h B&lh^© 8 9 fiJtttW'hS V> K'J7h BSltftfc^ 7h69 JC^ffl 

;^>7ar-y h6 9Al¥l^it50*B6it5, It, ^iftrL-«y 
h 2 5, 2 7 0S7Jte«ko , r^^'S^— X8 1 icM?*'^ >X3L—V b 6 9 <D 
f£»#SL*n« c fctffc^J; 5 F U 7 M»it¥® 8 9 Mt5-M*^So 
0 2 tc^im»m^ F U 7 h B£it¥l£ 8 9 l*ffl*.l£ 2 {@cD»»£te 9 1 , 
9 3t, «*SWtiffe9 5 £*m^%>o mMftl£te9 1 s 9 3(^-7 8 1 t'^ 
>7a-7 F69 tlcmfe-ZftTl^T, X73lRltcTO^/^^^Xn-'y h 6 9 

SB 9 7 com 2 H»J^^-T o V V ^ 7gt3 O^gR^tC wjes-t S U V 

«)8i9 7rtos$f^i k i 3\,mwmm&*mnc^t>®z>'£fmii 
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OlW^^l 1, 1 3tC^jl-efeD, X^lBjtcTOtC, St^YTaloItcTO^^ 
fit§ 0 fia^i6SB9 7 (D&W)3--v h 2 5, 2 7 tC^^n^tlfiH^^H 
3^£tf££|s]«H;:, ;ft7^aLX-££LT#M£nfcXT^;xX-£ 1 0 
5, 1 0 7, RZ?2m(DYT5?-=L3--$ 1 0 9, 1 1 K Rtfl 13, 115 
%mtf%o X7^fal-^ 1 0 5, 1 0 7K«^n^nX#ftlc¥?Tfc:S£&"*" 
§12^12 1, 1 2 3^L»t»rt^tl§^l^l 1 7, 119 
YT^^^-Ji-^ 1 0 9, 111, 113, 115^^*1^ 
tlY tcTOtC £|g 2g|5^ 1 3 3, 1 3 5, 1 3 7, 1 3 9^L^i 
aimcMftZtlZm 1 fflft 1 2 5, 1 2 7, 1 2 9, 1 3 1^So i4t/T 

X7^faX-^ 1 0 5, 1 0 70^2^121, 12 3^*1^ 
tlSIt Z>WrW)3-=- V h 2 5, 2 7CD2f®OYT^^^X-^ 1 0 9, 111, 
113, 1 1 5 (DM 1 gftfr 1 2 5 , 1 2 7, Ml 29, 131 (DM^j ^jUSf 
§„ X7^faX-^ 1 0 5, 1 0 7O»2»^12 1> 1 2 3 & Z T^IpUcTO 

1 4 K 1 4 3, 1 4 5, 1 4 7 OJMD tC, Ht5 Y7^faX- 
£10 9, 111, Rtf 113, 1 1 5 <D 2 f@£0^ 1 1 2 5, 1 2 7, RXf 
12 9, 13lWtL@it^o X7^faX-^©Il^l 17, 1 1 9 & 

t^iia-7h 2 5, 2 7(Di^wi i, i 3\cztn*eftm&i£ftz>o y 

7^iX-^10 9, 111, 113, 1 1 5<Dg?2gPSM 3 3, 1 3 5, 1 
3 7, 1 3 9(i^n ; e'n2»^i!jXL- «y h 2 5, 2 7 K:±tj§(7)/^ >XXL - >y 
h 1 4 9fCg|^^tlTl/^o CCD/^^XXL-^y h 1 4 9 tefM&tf^B 3 CQ^ 
7^1X7 h 6 9&C*@^LT*5D, CO^^yXXL- >y h 1 4 9^MtC^$ 
ftTV 

^V^^M^*$lllS^cfcoT^rtffi7 9±£X#[B]k:TO^, YTaftK: W^St) 
Rlt^c^rt^n^o M7 9(iX75"lR]^WftC, Y^lPl^TO^Mffib, 



(27) 15&2 0 0 0-5 0 5 9 5 8 

•y M 4 9 fi|n|B#fc:> 2i©S^/^ 1 1 , 1 3<Dfc&C>;J±®^#^&9, 

1 , 1 3©«j1^F^]® 1 0 3(i^7^Xn->y h 1 4 9<D±®T& 
§o fig^46^e3cD/^>Xn^>y h 6 9 tmffi. ©8^46^8 9 7 > 
XO.-«y h 1 4 9tC&FV:7 M$±¥I38 9, 9 1, 9 3, 9 5£^tt£o 

1, i s^n^nxr^^-^ 105, 10 7(aot, mmc 

111, Rt52{@OYT^^aX-^ 113, 11 5cD^Lt^M^J;oT, 

tastcsfixELTY^iRjtc^mcaw^u^i 1, 1 3&&W}*im-v&z> 0 i^m^p 

, XT^fal-^ 1 0 5, 1 0 7<D3f 2 1, 12 3, Y7^aX- 

£10 9, 111, 113, 115 (Dm 1 125, 127, 129, 131 
, MY7^faX-^10 9, 111, 113, 1 1 5©S2gP^l 3 3, 1 
3 5, 1 3 7, 1 3 9^Lt, X7^faX-^ 1 0 5, 1 0 7OgWi^7 
yW-yH4 9lLfi|jn«i:^ Y7^faX-^10 9, 111, 1 
13, 1 1 5C0S^(iYr^f-rLi-^ 1 0 9, 111, 113, 1 15©^2 
g|S#1 3 3, 1 3 5, 1 3 7, 1 3 9^/TLT^5>XXL- >y h 1 4 9JCfi@e 

ixvic—mmmicmffl'rzm^ffitti 51,15 3^sw^i k 13c 
^n^ntgtf, iitiii^taot, sw^^i 1, 1 3^mi»xi- 

>y h 2 5(DX7£^X-£ 1 0 50^1^1 1 7 mZ^W]^-^ h 2 7 
OX7^a.:n-£ l 0 7O|glg|^l 1 9 tK, XTaft^TO St/ 

Y^tcTO^ilia-r^c^^-e^^o c<DgiWfc#>, ^iSM*M"l l 
SH^SM* 1 5 Ua^m 1 1 5 5 , Rtffg 2 g|3^ 1 5 7 #t£tf , ^ 1 1 5 
5(aot$ 1 ^Kjxl- «y h» 2 5CDXT^^^lX-^ 1 0 5 <DW, 1 1 1 7 &C 

^Htfwi i ^jiisgu#§j:atc-r§^±t^, ^2gp^i 5 7ic^^rm 

2^fjXL->y h2 70X77faX~ * 1 0 7 £)gt 1 ffift 1 1 9 fclg! 1 S*f*/1' 
^l l ^jllSLtf^cfc^^-r^o IrHSBK:, ^2lW;^l 3©I?SWi 5 3 

KfcfcfglgltfM 5 9, &rj^ 2 1 6 1 SraStt, mifflJ^l 59tC«fcoT»l 
h 2 5(DX7^faX-^ 1 0 5<Df|t 1 1 1 7t^2ltf*;^* 
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1 3£ji*su#&£Mc-f ^^c, mzm^i 6 i taot^2ii^7 h 

2 7 ©XT^olX— * 1 1 9^2SM*;^1 3£Si*£l/ 

StfeoT, ^2MWl 3^MI(C$^fit1i, tt¥SP*H 5 1(0 
^lg|5#l 5 5^rfrLT, ^l^|a^7 h 2 5 OXT^fa x-£ 1 0 5 <D%i 

i i i7di itt*;^" i i ^ji^-r § tmc s m^mt 1 5 3 ©sg 2 

#16 1 ^LT, |g2^®jXX«y h2 7<OXr^o.X-£ 1 0 7 <0^ 1 

1 1 9^2iM,wi 3^31^-r^o mimt&jispi imfmnm^^m 
ik 13 itpkm&ftw i o 3 ±%mmcmM-?z cttf&&T&& 0 

CftZmfctZtcfr, m 1 «JXX<y h 2 5tC£^Tlg 1 1 1 fcfftft 

(ftH^S, «{ig^«f3iS^©^©0 5^^1-mi 4>^teSM' tc^»j2-£ 
* HHflc, mzW'Wi^- >y h 2 7tJ;ot^2l««l 3»J5£teBfr£> 

f^ibttefciij^ttsfctoratcteebm 1 * mmem' coismc^iE! 5 ic^-rm2 

K 13KtlMl»-7h2 5, BtXffi2&9h3L—y h 2 7 &CjI*S3 
nTV>ftV\ fet, ^ 1 11^-7 h 2 5<DX7^faX-^ 1 0 5©^ 1 

#1 i 7(^i«im' ^^2*FiiiiM" c<om2^mitmu 
" ?\ m 2 wvtfrfr? 1 3 (onB^gPW i 53^1^1 59 ^juses ns 0 m 

ffilC m2&W]3L-v h 2 1 CD XT? ^jlX— * 1 0 7<OfglgP#l 1 9 &m 2 

4>p H ifuBM" i ^mamM" icm%, 1 cfsffigTi 1 sw*;i/^ 

1 lOifWl 5 l<0^2gP#l 5 7£)iJK£ftSo ckoj; spuria 5^ 
ft£l&:&9> St l «f£ttM' i SW*;W l l \Z%zmhZL—v h 

2 7cDXT^^nX-^ 1 0 7 1 g|S# 1 1 9 lCjg*££nT^3 Wi2 

fprmwM" fcfc«S2S#*;^i 3imi&m3--v V2 5©x7^fax 
i o 5<oift i i 1 7 K:ii*ssntvSo m 1 mu^fr? 1 1 « 



(29) 1#g2 0 0 0-5 0 5 9 5 8 

fre>ttWitiLmicW}frZtl&o Y7^il-^l 0 9, 111, 113, 115 
(Dm 1 ffift 1 2 5, 1 2 7, 1 2 9, 1 3 1 2 1 3 3, 1 3 5, 1 3 7 

, i 39ic*fLT, &wiviiirfti&i&zit^mmiz&£fflii 5 1, 1 53^ 

fflt^cfcfC^oti'W^f), »-7h 2 5, 2 7<D^7££rM / >2H±3 

0 X7^fai-^ 1 0 5, 1 0 70^2^1 2 K 12 3#Y#|6jfc: 
¥ffte*BSteii3ab«:< fcfc J:^5C4oT^*/!:fee*a-9 h 2 5, 2 7 

Ml 5, 15 3<D^lgP#l 5 5, 1 5 9 «M?i?©K&©fc©T&S:fc4\fl£5~> 
X-rA^rH* m 1 h 2 SOXr^iX— * 1 0 5<D!g 1 

gp#l 1 7 t45ffi«<3DKaiO«fR3'r;l/^XT' A 1 6 3^5o 
v'XfA 16 3tt^l lMt>/V^ 1 1 1 5 1 (Dm 1 SB# 1 5 5 t, %Z 

2 mttfrfr? 1 3 <D$H¥gPM 1 5 3 (Dm 1 gP# 1 59i: tC^Efct&fflrT 5 £ 5 

sn-sntvso 1 5 1 , 1 530^2^1 57, 1 6 nzzn^n 

mftOmaOlM<Dikf\mE%:M%.. S£2MpLX>y h27©X7^faX-^ 
10 7©^l l#l 1 9 &mW(Dm i %a<Dn%.3'( Jli/Xr-I* l 6 5£JUtSo C 
OiM3^f/l/i/XrA 1 6 51i^l 1 1 <D8*^gP*t 1 5 1 <DgS2gP# 

1 5 7 ft2»#*/l/^l 3«¥gWl 5 3<D|g2gP^M 6 1 fcfcl^Htetg 

•-rs.k^tKtfsnTu^So 3^>xfAi6 3, ifw 1 5 1 (Dm 1 gp 

#1 5 5, X&fflffl«TflEfc<fc5£«¥aB#l 5 3<D!glgP#l 5 9KJ;oTM 

ic^ftftu-uyyti, j&zfzftfaK¥ftfcMfa?&^—*>hmm(Dm<D(Du 

1, Xtt»ffl'^fc£3te^2£*f*;l/£'l 3«±IBX YO-Uy^7^fa 
X- * K J; o T X 73 IpJ^TO ^, S Y #fate¥ffte JtKWMfr 
t>fcD, ^l^ia-7 h 2 5£DX7^fai^^ 1 0 5<DgHgPl 1 7 ICML 

&m?&c.£WV%, mtcC(Dmi&Mt^^i 1, X{^21W>;^1 3 
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#1 l 7^^LTmfERJtiT^^o ITOte, n-i'yi/v'X-ri* 1 6 5, tt^BPW 1 
5 1 2 1 5 7, X^jSfflRl^ J: 5 1 5 3 com 2 BP# 1 6 1 

ttsM/^l K X&SIffl^tE&<£5U:Mt2g^i->/l/^l 3«±iaXYP— 

'h-$^mmicfrrcK>m2&m?L-v h 2 7®x7^fai-^ 1 0 70m 1 

2 5, 2 7<Drc&<Dm2(DWm&mWjXT'-i?£Lrftm'?Z 0 CfUC<£D, X 
7^fai-^10 5, 10 7, 11 K 113 

, l l 5fc«fcoT^fi8*n^iKS6xf-— '^K:»UJ6#*;l/^i l, l 3*t£ 

{uB$46=gg 3 CD/^v yXXL - >y h 6 9 |rH& ffig&a&^fi 9 7^7 >XXL 
-7 M 4 9«C(0^-5^XXL- >y h 1 4 9fcftm"$ m £&Wj3L—V h25, 2 7 

>Xa->y h 1 4 9 0ils*^-7 8 1 l<:^t5Stf*;l/^l 1 , 1 3cD&?£L 
< fc^#ft*£-tf L#S©*l»± , rSfca&, {ftgi*46SB9 7 1 »xl- 
7 h 1 6 7 t^2$ijffll^<y H 69 W 1 Mn.- >y h 1 6 7(C<fco 

Xmi&W)3L-y h 2 SOXT^^aX— * 1 0 5<Dfg2gItfM 2 1 £X#faK: 
¥fT&{fcfite«#*-5Ci:#-C^ !g 2 ftjfiipx - > y h l 6 9t:J;ot^2» 
->y h 2 7<DXT^5^X-# 1 0 7<D^2gB#l 2 3 fcX^rfate^fTfctfcBK: 



(31) ^20 0 0-50 5 9 5 8 

un-tz <i t-w^Zo m 4 (c^-r & mi um^-j H67 8 
i \cmi£i£ftrc2m<DKmtLW.*iy*? 1 7 1 , n 3tct$i»u cnm^am 

•fey+HCj^T, X?5fi\\Z.ttS'Z>XTZ?-=L3L~-5 1 0 50^2gP5>l 2 1 
[S]^r?|iJ^-r^o IrI^IC, |g 2 ffrjfpxi. ~ >y h 1 6 9tt^-X8 1 tc|i|^2n/c 2 f@ 

o^-trvti-i 75, 17 7«iu z.timftm-m.^y^^-oxx^K 

^t^XT^faX-^ 1 0 7©^2gP^l 2 3(D^[o]^iiJ^-r^o ^7>Xa 
-7 M 4 9^0$^^)^^ X7^faX-^ 1 0 5(DmZ^ \ 2 1 tfXft 
^^TO^uH^®^§ J; m 1 mm^L-y M6 7li^l &W)2.-v h 2 5 
02f@CDYT^^:i:-* 1 0 9, 1 1 1 ^MiP^o IoJ«^, /^^X^--«y 
h 1 4 9^(al$E-rS^, X7^faX-^ 1 0 7<£>ff?2g|tfM 2 3^X7jfn]fc: 
TO &{&Btcfg|; § J; ? , !g 2 ftJiPa ~ >yM69^2 ^f]XL - 7h2 7©2 
iOY7^faX-^f 113, 11 5^»-T^o C<DJ;5lCLT, X7^fa 
1 0 5, 1 0 7£>fft2g|5# 1 2 1 , 12 3/^X7a[^cTO&teBKl{£l#£ 
ftZ>Ct\C£iT, ^-X8UC*tni^Wl 1, 13«ll<^f 
i!]^-)^tc?|^Ec-rj^|lli:^:^X7^^n.x-^ 1 0 5, 1 0 7, RZfZftlc 
mmZftrcMtt*;l? 1 1, 1 3<D[H$s^lht-£o 

W 1 9(iJH5&3.n <y h 5tc>tfLT-^f£B^ —MTte^, fglW 
f*a«l 9, Stfvx^ 3 5ti:^to- <y h 5 &C*t L XTdP^cTOHc, IpI^LT 
^KnT£o CcDSW(D/ci6. H16€>Uy^7^BtC«mi^#ftSWl 9%^ 
»^^§/c460fuK^46gB3^ia^§i:±t^, ^XL->y hS^tt^^ 
3 5^X7j^^TO^^®J^-t±§@iJ»f5fi^^fil 7 9£r|g&t£o CO^iJfi 
CDffig?^46^ffi 1 7 9t)06©'JV ^^ySB^I^$,^^:fgH^B?^46^fiTfe 

§o si6^^iii^j^^-rj:-5^, c mm<D\iLW(ksbmm 1 7 9«nvx^* 

;l/^*l 8 1 ^-©^2 7X^^1 8 3 t%m-?Z>o VX^-tVl^l 8 1 

, i8 3ti, ; en ; e , nz^T&]^M^^fc-r§^f#®-e^oTcicD^#ffi±^^ 
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^ffitfeo t C OJlfSiklg 2 ^ 3 5' ^tt§Ct^tfl.^Sl 
8 7 fc^ftSo ^ 1 TX^t/^ 1 8 1 tiftB&afrgB 1 7 9©^ 1 &W)3L~ 
v h 1 8 9lCj;oTX7al^c¥fT^ YTaft^TO^fg 1 1 iCttLXii 

Wfc&birZiltff'V'g. ^2 77^*^1 8 3WMStl 7 9C0^2^ 
fj;x^>y M9Ha-3t, X^fpJ^TO^, YTal^^W^C^ 1 7U-A 1 £ 

m l vxn>;^ 1 8 1 «ftB?fca6$SB 1 7 9 ©ftsfrffcfifc&oT, Jit 1 
SMI 9^1YX^3 5 ^MCTM?^ -7afg2VX^3 5' 

£mcm2~?K?frfr&l 8 3&{£B#ii6SBl 7 9 <D$J^ufiK:;&£o C©$iJ 

iiLWniZ.3-- 7M93CJ;oTS27X^ 1 8 3 iCftT 51 2 TX^3 

x^v^>*^fiB^togii 7 9©»j^{ftHte, mtf&m-£tiz*?x**& 

m-tZo 1 !XttS(iOfif*l*f»t5/c^ 17X^35 ^r^ffl L«t> 
$'J£{itg^Kj£-t»\ ±H2»asaM»k:j:oT^ ^ l ?X7 3 5»J5£tefifr£>v 
5 ' £±Uc!g 27X^ 1 8 3 J&W^tt«^6.f^ftffi«fci&^-ro *fM4 

B'Jf@E>{&H&#>gB 1 7 9*07^*1816*1^:^0 COffiii^ftgB 17 9© 
7X^Wl 8 1, 18 3(i, &fmt}¥#3te&ft'£ft&yv M 95, JSlZ$ 
1 9 7tiot, X^loJ^W^, Y73l^^¥tf^^-r§^f*2 0 1 cD^il 
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0 7±tc mm^mmc^^r, x^iphctoic y^iphcwu:, /^^x 

n-<y h 2 0 5te^iMt^c|g|*)£n ; i> 0 EI6^^EIW^^-r J;^^, fuB&tf) 
SB 1 7 9 0^X2 0 9&U V^^B^U— A 1 tC@>££nT^£o 
B#i#>SBl 7 9 Omf^nJ^rL - y h 2 0 3, &OV^>XXLXi >y h 2 0 5 
tC^Lfc{4B^i6SB3 0|lI$EBjtlrL^^ b 6 5, Stf/^^XXi.- <y h 6 9 

fuB&i^B 1790^1 &W]3--V M89, 2 ^IjXLX-y M 9 1 

Ktifti^7^faX-^i:LtM^n/;X7^fai-^2 IK 2 13 
*mx.%o X7^faX-^2 1 1, 2 1 3«, ^n^nX73l^C(S(£W^3£ 
frf 3MiS-f 3XT?^3i-£ 2 1 K 2 1 30^2^2 19, 2 2 HCjtf 

Lxyjmc¥i7ic®mnsmv&z>m 1 sb#2 1 5, 2 1 7^m^§ 0 x7^fa 

X-^2 1K 2 1 3£>^2gP#2 1 9, 2 2 lKft#2 0 lti^tlTU 

0, iin^m2g|55>2 1 9, 2 2 1 ^XTJf^tC^^tT^M^-r^ftillfi^l^ 

g|3 2 2 3^WT§o MtC, ^Iftxt-^ M89, 19 1 tt^tl^tlX Y D- U> 

7^7^faX-^2 2 5, 2 2 7^, CCDT ^^X-^teMjI-T 

XL - -y M 89, 19 1 ©TX^tWl/^ 181, 18 3 KmfetStl&frMK&f 

7,7-1*2 2 9, 2 3 1 MJS-rS^Wia.— y h 1 8 9, 191 (DXT??-**. 

— £2 1 1, 2 1 3<D^1SP#2 1 5, 2 1 7 tc@^£nfcmMn-f ;l/>^-r A 

2 3 3, 2 3 5 fcJ&WTSo VXi'Wl 8 1 , 1 8 3liX7^f aX-^? 2 

11,21 3^J;oT, Jt#tt*#ftlE»: j bfctK Jt«WiK^«aE , r, 

2 0 9 ICtt LX ft fate^mz&WjZ —ft~?7sV*)\<$\ 8 1, 

1 8 3&XYV—l<>yt)y'7?-3.^—$ 2 2 5, 2 2 7&C<£-?T, it^'h^ 
&Ee$I&Cfc>fc9, MW^^lfit% X75fp], S:^Y7a[^^TO^:XT^^aX 
-£2 11, 2 1 3<Dfglg|3#2 1 5, 2 1 7JC*tU 

L^t^x^^;i/^i ski 8 3tezftfaic¥mcmfi}-?z>wm<Dmoic, ± 
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i5fgiSB#2 1 5, 2 1 7 KttLmfeznrcftmKt>rcQ®mFsmv&Zo xy 

n-I/>7^7^faX-^2 2 5, 2 2 7 ^fflf £ C £ oT, 

ffiB&tf>-r5c x^rifiaJc^fTtJ&iRi-rsvx^^i/^i 8 k i 83 

fclRlti, ffiS^i6S« 1 7 9 itmWzL-y h 2 3 7 %ft5, £J#f*2 0 1 ^0 
KoI^rL- y h 2 0 3iCcfcoT^— X2 0 9lc#tU 18 0° tetofc D 

zmM*f%%. itmrp, mm^-v b 2 3 7K^^x, wm$mz 2 3^x7^^ 
Kmttfowic&m-tZo m 7 icmmmzm*? «k 5 »^->y h 2 3 7 « 2 

ffl©^¥ffill-bV9-2 3 9, 2 4 1 KtBiftU il£DW^X7 h 2 3 7&|h]$ehJ 
m=L- >y h 2 0 3 CDWl&a 2 4 3 ^Wt§ 0 

BSt4e>SB^iifirottfiSia6S»r*s*&o v v ymmx^. v v -7 
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